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(54) THIAZOLINE DERIVATIVE AND USE OF THE SAME 

(57) A thiazoline derivative represented by Formula (I): 



R X S (O) a X~* — Y — Y 1 N A 
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wherein R is a cyclic hydrocarbon group which may be substituted, or a heterocyclic group which may be substituted; 
X is a bond or a divalent chain hydrocarbon group which may be substituted; X' is a bond or -N(R 5 )-; Y is a divalent 
hydrocarbon group which may be substituted; Y' is a bond or -C(=0)-; ring A is a nitrogen-containing heterocycle which 
may be substituted; Z 1 and Z 3 are each independently a bond or a divalent chain hydrocarbon group which may be 
substituted; Z 2 is a bond or -N(R 6 )-; and B is a group represented by the formula: 



Q- 
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which is useful as a therapeutic drug for thrombosis, is provided. 
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Description 

Technical Field 

5 [0001] The present invention relates to a novel thiazoline derivative having an anti-coagulating effect and an anti- 
thrombotic effect by inhibiting activated blood coagulation factor X (FXa), which is useful for preventing and treating 
arterial and venous thrombotic obstructive diseases, inflammation, cancer and the like, and use of the same. 

Background Art 

10 

[0002] It is important to suppress the formation of thrombi for preventing and treating myocardial infarction, cerebral 
thrombosis and the like, and various antithrombin agents, platelet aggregation inhibitors and the like have been studied 
and developed as thrombosis inhibitors. However, since not only platelet aggregation inhibitors, but also anti-thrombin 
agents suppress the aggregation of platelets in addition to their anticoagulant activity, these medicaments tend to cause 

15 bleeding and the like as adverse side-effects. Therefore, there is a problem in their safety. On the other hand, it is 
considered that the FXa inhibitor is a safe anticoagulant agent for specifically inhibiting only coagulating factor. Hitherto, 
compounds having the FXa inhibiting activity have been disclosed, for example, in the following publications. 
JP 7-112970 A, JP 5-208946 A, WO 96/16940, WO 96/40679, WO 96/10022, WO 97/21437, WO 99/26919, WO 
99/33805, WO 00/09480, WO 01/44172, WO 02/06234, US 2002/0045616 A, WO 2004/035579, WO 2004/048363, and 

20 Journal of Medicinal Chemistry, 1998, Vol.41, page 3357. 

Object of the Invention 

[0003] Development of a novel compound is desired, which has excellent efficacy, oral absorbability, sustained effect 
25 and the like, with fewer side effects, and which is more useful as a therapeutic agent for thrombosis, as compared with 
conventional FXa inhibitors. 

Disclosure of the Invention 

30 [0004] The inventors of the present invention envisaged that a thiazoline derivative having high selectivity for and 
strong inhibiting action against FXa can exhibit a persistent and sufficient effect upon oral administration, and thus would 
be useful for prevention and treatment of thrombotic occlusive diseases in arteries and veins, inflammation, cancer and 
the like. Thus, they have devotedly continued their study. 

[0005] As a result, the inventors have found that a novel thiazoline derivative represented by the following Formula 
35 (I), or a salt thereof (hereinafter, may be referred to as Compound (I)) has a selectively strong FXa inhibiting effect and 
excellent safety, and thus exhibits a sustained and sufficient effect upon oral administration, thus completing the invention. 
[0006] Thus, the invention relates to: 

(1) A compound represented by Formula (I): 

40 



R X S(0) a X' Y — Y' N aW- Z 2 — Z 3 B (') 



wherein R is a cyclic hydrocarbon group which may be substituted or a heterocyclic group which may be substituted; 
X is a bond or a divalent chain hydrocarbon group which may be substituted; X' is a bond or -N(R 5 )-( wherein R 5 is 
a hydrogen atom, a hydrocarbon group which may be substituted, an esterified or amidated carboxyl group, or an 
50 acyl group); Y is a divalent hydrocarbon group which may be substituted; Y* is a bond or -C(=0)-; ring A is a nitrogen- 

containing heterocycle which may be substituted; Z 1 and Z 3 are each independently a bond or a divalent chain 
hydrocarbon group which may be substituted; Z 2 is a bond or -N(R 6 )- (wherein R 6 is a hydrogen atom, a hydrocarbon 
group which may be substituted, or an acyl group); B is a group represented by the formula: 
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(wherein R 1 and R 2 are each independently a hydrogen atom, a halogen atom, a hydrocarbon group which may be 
substituted, an alkoxy group which may be substituted, a carboxyl group which may be esterified or amidated, an 
acyl group, or an amino group which may be substituted; R 3 is a hydrogen atom, a hydrocarbon group which may 
be substituted, a carboxyl group which may be esterified or amidated, or an acyl group; R 4 is a hydrocarbon group 
which may be substituted; and R 2 and R1 or R 4 , and R 3 and R 4 may be respectively bonded to each other to form 
a ring which may be substituted); R6 and R\ R 2 , R 3 or R 4 may be bonded to each other to form a ring which may 
be substituted; and a is 0, 1 or 2, 
or a salt thereof; 

(2) A prodrug of the compound according to the above-mentioned (1); 

(3) The compound according to the above-mentioned (1), 

wherein R is an aryl group which may be substituted with a substituent selected from a halogen atom, C,_ 6 alkyl, 
C 2 _6 alkenyl, C 2 _6 alkynyl, amino which may be substituted, nitro, cyano, amidino which may be substituted, and 
carboxyl which may be esterified or amidated; 

(4) The compound according to the above-mentioned (1), 

wherein R is a heterocyclic group which may be substituted with a substituent selected from a halogen atom, C^g 
alkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, amino which may be substituted, nitro, cyano, amidino which may be substituted, 
and carboxyl which may be esterified or amidated; 

(5) The compound according to the above-mentioned (1), 

wherein R is naphthyl which may be substituted with a halogen atom; 

(6) The compound according to the above-mentioned (1), 

wherein X is a bond, X' is a bond, Y is C,_ 3 alkylene which may be substituted, and Y' is -C(=0)-; 

(7) The compound according to the above-mentioned (6), 
wherein Y is alkylene substituted with a hydroxyl group; 

(8) The compound according to the above-mentioned (1), 

wherein Z 1 and Z 2 are each a bond, and Z 3 is C A _ 3 alkylene which may be substituted; 

(9) The compound according to the above-mentioned (1), 

wherein ring A is a piperazine ring which may be substituted or a piperidine ring which may be substituted; 

(10) The compound according to the above-mentioned (1), 
wherein ring A is a ring represented by the formula: 

N A 1 N 

wherein ring A' may be further substituted, or the formula: 



N ^ A M y 

wherein ring A" may be further substituted; 

(11) The compound according to the above-mentioned (1), 
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wherein R 5 is a hydrogen atom; 

(12) The compound according to the above-mentioned (1), 
wherein a is 2; 

(13) A compound selected from the group consisting of N-(4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1- 
5 piperazinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine, 4-((4-(3-((6-chloro-2-naphthyl)sulfonyl) 

propanoyl)-1-piperazinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-imine, N-(5-((1-(3-((6-chioro-2-naphthyl)sulfonyl)pro- 
panoyl)-4-piperidinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine l 5-(1-(3-((6-chloro-2-naphthyl) 
sulfonyl)propanoylH-P'P er i d i n y , )-3-methyl-1,3-tiziazol-2(3H)-inriine, and 2-(2-((1-(3-((6-chloro-2-naphthyl)sulfonyl) 
propanoyl)-4-piperidinyl)imino)-1,3-thiazol-3(2H)-yl)ethanol, or a salt thereof or a prodrug thereof; 
10 (14) A compound represented by Formula (IP): 




di' ) 



wherein P° is a hydrogen atom, or a protective group of an imino group; and the other symbols have the same 
meanings as defined in the above-mentioned (1), 
20 or a salt thereof; 

(15) A pharmaceutical composition comprising the compound according to the above-mentioned (1) or (2); 

(16) The pharmaceutical composition according to the above-mentioned (15), which is an anticoagulant; 

(1 7) The pharmaceutical composition according to the above-mentioned (15), which is an activated blood coagulation 
factor X inhibitor; 

25 (18) The pharmaceutical composition according to the above-mentioned (15), which is a medicament for preventing 

or treating myocardial infarction, cerebral infarction, deep vein thrombosis, pulmonary thromboembolism or athero- 
sclerotic obliterans; 

(1 9) The pharmaceutical composition according to the above-mentioned (15), which is a medicament for preventing 
or treating economy-class syndrome, thromboembolism during and post operation, or the secondary onset of deep 

30 vein thrombosis; 

(20) A method for inhibiting blood coagulation in a mammal, which comprises administering an effective amount of 
the compound according to the above-mentioned (1) or a prodrug thereof to a mammal; 

(21) A method for inhibiting an activated blood coagulation factor X in a mammal, which comprises administering 
an effective amount of the compound according to the above-mentioned (1 ) or a prodrug thereof to a mammal; 

35 (22) A method for preventing or treating myocardial infarction, cerebral infarction, deep vein thrombosis, pulmonary 

thromboembolism or atherosclerotic obliterans in a mammal, which comprises administering an effective amount 
of the compound according to the above-mentioned (1 ) or a prodrug thereof to a mammal; 

(23) Use of the compound according to the above-mentioned (1 ) or a prodrug.thereof, for manufacturing a medicament 
for inhibiting blood coagulation; 

40 (24) Use of the compound according to the above-mentioned ( 1 ) or a prodrug thereof, for manufacturing a medicament 

for inhibiting an activated blood coagulation factor X; 

(25) Use of the compound according to the above-mentioned (1 ) or a prodrug thereof, for manufacturing a medicament 
for preventing or treating myocardial infarction, cerebral infarction, deep vein thrombosis, pulmonary thromboem- 
bolism or atherosclerotic obliterans; and the like. 

45 

[0007] In the above-described formulas, R is a cyclic hydrocarbon group which may be substituted, or a heterocyclic 
group which may be substituted (preferably, an aryl group which may be substituted, or an aromatic heterocyclic group 
which may be substituted). 

[0008] The "cyclic hydrocarbon group" of the "cyclic hydrocarbon group which may be substituted" represented by R, 
50 may be exemplified by an alicyclic hydrocarbon group, an aryl group or the like. Among them, an aryl group or the like 
is preferred. 

[0009] The "alicyclic hydrocarbon group" as an example of the cyclic hydrocarbon group may be exemplified by a 
saturated or unsaturated alicyclic hydrocarbon group such as a cycloalkyl group, a cycloalkenyl group, a cycloalkadienyl 
group or the like. 

55 [0010] Here, the "cycloalkyl group" may be exemplified by a C 3 . 9 cycloalkyl group such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl or cyclononyl, or the like (preferably, a C 5 . 7 cycloalkyl group or the like). 
[0011] The "cycloalkenyl group" may be exemplified by a C 3 _ 9 cycloalkenyl group such as 2-cyclopenten-1-yl, 3- 
cyclopenten-1-yl, 2-cyclohexen-1-yl, 3-cyclohexen-1-yl, 1-cyclobuten-1-yl, 1-cyclopenten-1-yi, 1-cyclohexen-1-yl or 1- 
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cyclohepten-1-yl, or the like (preferably, a cycloalkenyl group or the like). 

[0012] The "cycloalkadienyl group" may be exemplified by a C a _q cycloalkadienyl group such as 2,4-cyclopentadien- 
1-yl, 2,4-cyclohexadien-1-yl or 2,5-cyclohexadien-1-yl, or the like. 

[0013] The "aryl group" as an example of the cyclic hydrocarbon group may be exemplified by a monocyclic or fused 
polycyclic aromatic hydrocarbon group, and for example, a C 6 . 14 aryl group such as phenyl, naphthyl, anthryl, phenanthryl 
or acenaphthylenyl, and the like are preferred, with phenyl, 1 -naphthyl, 2-naphthyl and the like among them being 
particularly preferred. 

[0014] Examples of the cyclic hydrocarbon group further include a bicyclic or tricyclic hydrocarbon group derived from 
condensation of identical or different 2 to 3 rings (preferably, rings of two or more species) that are selected from the 
rings constituting the above-described alicyclic hydrocarbon groups and aromatic hydrocarbon groups, such as 1,2- 
dihydronaphthyl, 1 ,2,3,4-tetrahydronaphthyl, indenyl, dihydrobenzocycloheptenyl and fluorenyl, and the like. 
[0015] The "heterocyclic group" of the "heterocyclic group which may be substituted" represented by R, may be 
exemplified by an aromatic heterocyclic group, a saturated or unsaturated non-aromatic heterocyclic group (aliphatic 
heterocyclic group) or the like, respectively containing at least one (preferably 1 to 3, more preferably 1 to 2) heteroatom 
of 1 to 3 species (preferably 1 to 2 species) selected from oxygen, sulfur and nitrogen atoms and the like, as the atom 
constituting the ring system (ring atom). 

[0016] Examples of the "aromatic heterocyclic group" may be exemplified by a 5- to 6-membered aromatic monocyclic 
heterocyclic group such as furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3- 
oxadiazolyl, 1 ,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl', 1,2,3- 
triazolyl, 1 ,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl or the like; and a 8- to 1 6-membered 
(preferably, 10- to 12-membered) aromatic fused heterocyclic group (preferably, a heterocyclic group derived from a 
heterocycle resulting from condensation of 1 to 2 (preferably, one) heterocycles constituting the above-described 5- to 
6-membered aromatic monocyclic heterocyclic group, with 1 to 2 benzene rings (preferably, one), or a heterocyclic group 
derived from a heterocycle resulting from condensation of 2 to 3 (preferably, two) identical or different heterocycles 
constituting the above-described 5-to 6-membered aromatic monocyclic heterocyclic group, more preferably a hetero- 
cyclic group derived from a heterocycle resulting from condensation of a heterocycle constituting the above-described 
5- to 6-membered aromatic monocyclic heterocyclic group, with a benzene ring, and particularly preferably indolyl, 
benzofuranyl, benzo[b]thienyl, benzopyranyl or the like), such as benzofuranyl, isobenzofuranyl, benzo[b]thienyl, indolyl! 
isoindolyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl, 1, 2- benzo isoxazolyl, benzothiazolyl, benzopyranyl, 1,2-benzoi- 
sothiazolyl, 1H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, naphthyridinyl, 
purinyl, pteridinyl, carbazolyl, a-carbolinyl, p-carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,' 
phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo[1,2-b]pyridazinyl, pyrazolo[1,5-a] pyri- 
dyl, imidazo[1,2-a]pyridyl, imidazo[1,5-a]pyridyl, imidazo[1 ,2-b]pyridazinyl, imidazo[1,2-a]pyrimidinyl, 1 ,2,4-triazolo[4 3- 
a]pyridyl, or 1 ,2,4-triazolo[4,3-b]pyridazinyl; or the like. 

[0017] Examples of the "non-aromatic heterocyclic group" include a 3- to 8-membered (preferably, 5- to 6-membered) 
saturated or unsaturated (preferably, saturated) non-aromatic monocyclic heterocyclic group (aliphatic monocyclic het- 
erocyclic group) such as oxiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl, piperidyl, tetrahy- 
dropyranyl, morpholinyl, thiomorpholinyl, piperazinyl or the like; a heterocyclic group derived from a heterocycle resulting 
from condensation of 1 to 2 (preferably, one) heterocycles which constitute the above-described non-aromatic monocyclic 
heterocyclic group such as 1 ,3-dihydroisoindolyI or the like, with 1 to 2 (preferably, one) benzene rings; a heterocyclic 
group derived from a heterocycle resulting from condensation of 1 to 2 (preferably, one) heterocycles which constitute 
the above-described non-aromatic monocyclic heterocyclic group, with 1 to 2 (preferably, one) heterocycles which 
constitute the above-described 5-to 6-membered aromatic monocyclic heterocyclic group; or a non-aromatic heterocyclic 
group resulting from saturation of part or all of the double bonds in the above-described aromatic monocyclic heterocyclic 
group or aromatic fused heterocyclic group, such as 1 ,2,3,4-tetrahydroquinolyl, 1 , 2, 3,4-tetra hydro isoquinolyl or the like- 
and the like. 

[001 8] Examples of the substituent for the "cyclic hydrocarbon group which may be substituted" and the "heterocyclic 
group which may be substituted" represented by R, include alkyl which may be substituted, alkenyl which may be 
substituted, alkynyl which may be substituted, aryl which may be substituted, cycloalkyl which may be substituted, 
cycloalkenyl which may be substituted, heterocyclic group which may be substituted, amino which may be substituted', 
imidoyl which may be substituted [for example, a group represented by the formula: -C(U')=N-U, wherein U and U' are 
each a hydrogen atom or a substituent for imidoyl (U is preferably a hydrogen atom), etc.], amidino which may be 
substituted [for example, a group represented by the formula -C(NTT")=N-T, wherein T, T and T" are each a hydrogen 
atom or a substituent for amidino (T is preferably a hydrogen atom), etc.], hydroxyl which may be substituted, thiol which 
may be substituted, carboxyl which may be esterified or amidated, thiocarbamoyl which may be substituted, sulfamoyl 
which may be substituted, halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc., preferably chlorine, bromine, 
etc.), cyano, nitro, acyl (carboxylic acid-derived acyl, sulfonic acid-derived acyl, sulfinic acid-derived acyl), arid the like 
Any of these substituents may be substituted at 1 to 5 (preferably, 1 to 3) substitutable positions. Also, the "cyclic 
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hydrocarbon group which may be substituted" and the "heterocyclic group which may be substituted" represented by R 
may have an oxo group or a thioxo group, and for example, when R is benzopyranyl, R may form benzo-a-pyronyl, 
benzo-y-pyronyl or the like. 

[0019] The "aryi" of the "aryl which may be substituted" as a substituent for the "cyclic hydrocarbon group which may 
5 be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified by C 6 . 14 
aryl such as phenyl, naphthyl, anthryl, phenanthryl or acenaphthylenyl, or the like. Here, the substituent which may be 
carried by the aryl may be exemplified by lower alkoxy (e.g., C^, 6 alkoxy such as methoxy, ethoxy or propoxy, etc.), a 
halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), lower alkyl (e.g., C-,^ alkyl such as methyl, ethyl or propyl, 
etc.), lower alkenyl (e.g., C 2 _ 6 alkenyl such as vinyl or allyl, etc.), lower alkynyl (e.g., C 2 _ 6 alkynyl such as ethynyl or 
10 propargyl, etc.), amino which may be substituted, hydroxyl which may be substituted, cyano, amidino which may be 
substituted, carboxyl, lower alkoxycarbonyl (e.g., alkoxycarbonyl such as methoxy carbony I or ethoxycarbonyl, etc.), 
carbamoyl which may be substituted (e.g., carbamoyl which may be substituted with alkyl or acyl (e.g., formyl, C 2 _6 
alkanoyl, benzoyl, alkoxycarbonyl which may be halogenated, alkylsulfonyl which may be halogenated, ben- 
zenesulfonyl, etc.) which may be substituted with a 5-to 6-membered aromatic monocyclic heterocyclic group (e.g., 
15 pyridinyl, etc.), 1-azetidinylcarbonyl, 1 -pyrrol id iny lea rbonyl, piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocar- 
bonyl (the sulfur atom may be oxidized), 1-piperazinylcarbonyl, etc.), or the like. Any of these substituents may be 
substituted at 1 to 3 substitutable positions. 

[0020] For the "amino which may be substituted", "hydroxyl which may be substituted" and "amidino which may be 
substituted" as the substituents for the "aryl which may be substituted" as a substituent for the "cyclic hydrocarbon group 
20 which may be substituted" and the "heterocyclic group which may be substituted" represented by R, mention may be 
made of groups such as the "amino which may be substituted", "hydroxyl which may be substituted" and "amidino which 
may be substituted" as the substituents forthe "cyclic hydrocarbon group which may be substituted" and the "heterocyclic 
group which may be substituted" represented by R described below. 

[0021] The "alkyl" of the "alkyl which may be substituted" as a substituent for the "cyclic hydrocarbon group which 

25 may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified by 
C-,.6 alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 
1-methylpropyl, n-hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl or 3,3-dimethylpropyl or the 
like. Here, as the substituent for the alkyl, mention may be made of the same groups of the same number as the 
substituents which may be carried by the aryl of the above-described "aryl which may be substituted", and an oxo group, 

30 a thioxo group, and the like. 

[0022] The "alkenyl" of the "alkenyl which may be substituted" as a substituent for the "cyclic hydrocarbon group which 
may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified by 
C 2 _6 alkenyl such as vinyl, allyl, isopropenyl, 2-methylallyl, 1-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3- 
butenyl, 2-ethyl-1-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4- 

35 methyl-3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl or 5-hexenyl, or the like. Here, as the substituent for the 
alkenyl, mention may be made of the same groups of the same number as the substituents which may be carried by 
the aryl of the above-described "aryl which may be substituted", and an oxo group, a thioxo group and the like. 
[0023] The "alkynyl" of the "alkynyl which may be substituted" as a substituent for the "cyclic hydrocarbon group which 
may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified by 

40 C 2 _ 6 alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 
4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl or 5-hexynyl, or the like. Here, as the substituent for the alkynyl, 
mention may be made of the same groups of the same number as the substituents which may be carried by the aryl of 
the above-described "aryl which may be substituted", and an oxo group, a thioxo group, and the like. 
[0024] The "cycloalkyl" of the "cycloalkyl which may be substituted" as a substituent for the "cyclic hydrocarbon group 

45 which may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified 
by C 3 _ 7 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, or the like. Here, as the sub- 
stituent for the cycloalkyl, mention may be made of the same groups of the same number as the substituents which may 
be carried by the above-described "aryl which may be substituted", and an oxo group, a thioxo group and the like. 
[0025] The "cycloalkenyl" of the "cycloalkenyl which may be substituted" as a substituent for the "cyclic hydrocarbon 

50 group which may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be 
exemplified by C 3 ^ cycloalkenyl such as cyclopropenyl, cyclobutenyl, cyclopentenyl or cyclohexenyl, or the like. Here, 
as the substituent for the cycloalkenyl which may be substituted, mention may be made of the same groups of the same 
number as the substituents which may be carried by the aryl of the above-described "aryl which may be substituted", 
and an oxo group, a thioxo group or the like. 

55 [0026] The "heterocyclic group" of the "heterocyclic group which may be substituted" as a substituent" for the "cyclic 
hydrocarbon group which may be substituted" and the "heterocyclic group which may be substituted" represented by 
R, may be exemplified by the same groups as the heterocyclic groups for the "heterocyclic group which may be 
substituted" represented by R, or the like. 
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[0027] The substituent which may be carried by the heterocyclic group for the "heterocyclic group which may be 
substituted", may be exemplified by the same groups of the same number as the substituents which may be carried by 
the aryl of the above-described "aryl which may be substituted", and an oxo group, a thioxo group and the like. 
[0028] As the substituent for the "amino which may be substituted", "imidoyl which may be substituted", "amidino 
which may be substituted", "hydroxy! which may be substituted" and "thiol which may be substituted" as substituents for 
the " cyclic hydrocarbon group which may be substituted" and the "heterocyclic group which may be substituted" repre- 
sented by R, mention may be made of, for example, lower alkyl (e.g., alkyl such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert-butyl, pentyl or hexyl, etc.) which may be substituted with a substituent selected from a halogen atom 
(e.g., fluorine, chlorine, bromine, iodine, etc.) and alkoxy which may be halogenated (e.g., methoxy, ethoxy, trif- 
luoromethoxy, 2,2,2-trifluoroethoxy, trichloromethoxy, 2,2,2-trichloroethoxy, etc.), acyl (C^ alkanoyl (e.g., formyl, acetyl, 
propionyl, pivaloyl, etc.), benzoyl, C V6 alkylsulfonyl (e.g., methanesulfonyl, etc.), benzenesulfonyl, etc.), alkoxycar- 
bonyl which may be halogenated (e.g., methoxycarbonyl, ethoxycarbonyl, trifluoromethoxycarbonyl, 2,2,2-trifluoroethox- 
ycarbonyl, trichloro methoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, etc.), alkoxycarbonyl which may be substituted 
with phenyl (e.g., benzyloxycarbonyl, etc.), a heterocyclic group (the same groups as the "heterocyclic groups" of the 
"heterocyclic group which may be substituted" represented by R, etc.), and the like. The "amino" of the "amino which 
may be substituted" as a substituent may be substituted with imidoyl which may be substituted (e.g., alkylimidoyl 
(formylimidoyl, acetylimidoyl, etc.), C,_ 6 alkoxyimidoyl, C,_ 6 alkylthioimidoyl, amidino, etc.), amino which may be substi- 
tuted with one to two alkyl, or the like, and two substituents together with a nitrogen atom may form cyclic amino. 
In this case, the cyclic amino may be exemplified by 3- to 8-membered (preferably, 5- to 6-membered) cyclic amino such 
as 1-azetidinyl, 1-pyrrolidinyl, piperidino, thiomorpholino, morpholino, 1-piperazinyl, 1-piperazinyl which may have lower 
alkyl (e.g., alkyl such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, pentyl or hexyl, etc.), aralkyl (e.g., C 7 . 10 aralkyl 
such as benzyl or phenethyl, etc.), aryl (e.g., C 6 . 10 aryl such as phenyl, 1-naphthyl or 2-naphthyl, etc.) or the like on the 
4-position, 1-pyrrolyl, 1-imidazolyl, or the like. 

[0029] The "carboxyl which may be esterified or amidated" as a substituent for the "cyclic hydrocarbon group which 
may be substituted" and the "heterocyclic group which may be substituted" represented by R, may be exemplified by 
free carboxyl, esterified carboxyl, amidated carboxyl or the like. 

[0030] Examples of the "esterified carboxyl" include lower alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, and 
the like. 

[0031] Examples of the "lower alkoxycarbonyl" include C^. 6 alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, 
pentyloxycarbonyl, isopentyloxycarbonyl and neopentyloxycarbonyl, and the like. Among them, q_ 3 alkoxycarbonyl 
such as methoxycarbonyl, ethoxycarbonyl or propoxycarbonyl is preferred. 

[0032] The "aryloxycarbonyl" is preferably, for example, C 6 _ 10 aryloxycarbonyl such as phenoxycarbonyl, 1-naphthox- 
ycarbonyl or 2-naphthoxycarbonyl, or the like. 

[0033] The "aralkyloxycarbonyl" is preferably, for example, C 7 . 10 aralkyloxycarbonyl such as benzyloxycarbonyl or 
phenethyloxycarbonyl (preferably, C 6 . 10 aryl-C^ alkoxycarbonyl, etc.), or the like. 

[0034] The "aryloxycarbonyl" and "aralkyloxycarbonyl" may be substituted, and as the substituent, the same groups 
of the same number as the groups exemplified as the substituents for the aryl and aralkyl as the exemplary substituents 
for the above-described N-monosubstituted carbamoyl are used. 

[0035] The "amidated carboxyl" may be exemplified by N-monosubstituted carbamoyl and N,N-disubstituted car- 
bamoyl, in addition to unsubstituted carbamoyl. 

[0036] The substituent for the "N-monosubstituted carbamoyl" may be exemplified by lower alkyl (e.g., C 1-6 alkyl such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl or hexyl, etc.), lower alkenyl (e.g., C 2 . 6 alkenyl such 
as vinyl, allyl, isopropenyl, propenyl, butenyl, pentenyl or hexenyl, etc.), cycloalkyl (e.g., C 3 . 6 cycloalkyl such as cyclo- 
propyl, cyclobutyl, cyclopentyl or cyclohexyl, etc.), aryl (e.g., C 6 . 10 aryl such as phenyl, 1-naphthyl or 2-naphthyl, etc.), 
aralkyl (e.g., C 7 . 10 aralkyl such as benzyl or phenethyl, preferably phenyl-C^ alkyl, etc.), arylalkenyl (e.g., C 8 . 10 aryla- 
lkenyl such as cinnamyl, preferably phenyl-C^ alkenyl, etc.), a heterocyclic group (for example, the same group as the 
"heterocyclic group" of the above-described "heterocyclic group which may be substituted" represented by R, etc.), 
amino which may be substituted with one to two C<|_ 6 alkyl, or the like. The lower alkyl, lower alkenyl, cycloalkyl, aryl, 
aralkyl, arylalkenyl and heterocyclic group may be substituted, and as the substituent, mention may be made of, for 
example, hydroxyl, amino which may be substituted [this amino may be substituted with 1 or 2 substituents selected 
from, for example, lower alkyl (e.g., C,_ 6 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl 
or hexyl, etc.), acyl (e.g., C^e alkanoyl such as formyl, acetyl, propionyl or pivaloyl, benzoyl, etc.), carboxyl, C 1-6 alkox- 
ycarbonyl and the like], halogen atom (for example, fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, lower alkyl 
which may be substituted with 1 to 5 halogen atoms (for example, fluorine, chlorine, bromine, iodine, etc.), lower alkoxy 
which may be substituted with 1 to 5 halogen atoms (for example, fluorine, chlorine, bromine, iodine, etc.), and the like. 
The lower alkyl may be exemplified by C 1-6 alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl or hexyl, or the like, and particularly methyl, ethyl and the like are preferred. The lower alkoxy may be 
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exemplified by alkoxy such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert- 
butoxy, or the like, and particularly methoxy, ethoxy and the like are preferred. It is preferable that 1 , 2 or 3 (preferably, 
1 or 2) of these substituents, whether identical or different, are used for the substitution. 

[0037] The "N.N-disubstituted carbamoyl" refers to a carbamoyl group having two substituents on the nitrogen atom, 
5 and examples of the substituent include, on one side, the same groups as the substituents for the above-described "N- 
monosubstituted carbamoyl, and on the other side, for example, lower alkyl (e.g., C,^ alkyl such as methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, pentyl or hexyl, etc.), cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, 
etc.), C 7 _ 10 aralkyl (e.g., benzyl, phenethyl, etc., preferably phenyl-C^ alkyl, etc.), and the like. Further, two substituents 
together with the nitrogen atom may form cyclic amino, and in this case, the cyclic aminocarbamoyi may be exemplified 
10 by 3- to 8-mmbered (preferably, 5- to 6-membered) cyclic aminocarbonyl such as 1-azetidinylcarbonyl, 1-pyrrolidinyl- 
carbonyl, piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl (the sulfur atom may be oxidized), 1-piper- 
azinylcarbonyl, and 1-piperazinylcarbonyl which may have lower alkyl (e.g., C-,^ alkyl such as methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, pentyl or hexyl, etc.), aralkyl (e.g., C 7 . 10 aralkyl such as benzyl or phenethyl, etc.), aryl (e.g., 
C 6 . 10 aryl such as phenyl, 1-naphthyl or 2-naphthyl, etc.) or the like on the 4-position, or the like. 
15 [0038] As the substituent for the "thiocarbamoyl which may be substituted" and "sulfamoyl which may be substituted" 
as the substituents for the "cyclic hydrocarbon group which may be substituted" and the "heterocyclic group which may 
be substituted" represented by R, mention may be made of the same groups as the substituents for the above-described 
"carbamoyl which may be substituted", or the like. 

[0039] The acyl as a substituent for the "cyclic hydrocarbon group which may be substituted" and the "heterocyclic 
20 group which may be substituted" represented by R, may be exemplified by carboxylic acid-derived acyl, sulfonic acid- 
derived acyl, sulfmic acid-derived acyl or the like. 

[0040] The "carboxylic acid-derived acyl" may be exemplified by the groups formed by the binding of carbonyl with a 
hydrogen atom, lower alkyl (e.g., alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl. or 
hexyl, etc.), lower alkenyl (e.g., C 2 _ 6 alkenyl such as vinyl, ally!, isopropenyl, propenyl, butenyl, pentenyl or hexenyl, 

25 etc.), cycloalkyl (e.g., C 3 ^ cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl or cyciohexyl, etc.), aryl (e.g., C 6 . 10 
aryl such as phenyl, 1-naphthyl or 2-naphthyl, etc.), aralkyl (e.g., C 7 _ 10 aralkyl such as benzyl or phenethyl, preferably 
phenyl-C^ alkyl, etc.), arylalkenyl (e.g., C 8 . 10 arylalkenyl such as cinnamyl, preferably phenyl-C 2-4 alkenyl, etc.), or the 
like. Preferably, mention may be made of alkanoyl such as formyl, acetyl, propionyl or pivaloyl, benzoyl, or the like. 
[0041] The "sulfonic acid-derived acyl" may be exemplified by the groups formed by the binding of sulfonyl with the 

30 groups forming the above-described "carboxylic acid-derived acyl" by binding with carbonyl, or the like. Preferably, 
mention may be made of alkylsulfonyl such as methanesulfonyl or ethanesulfonyl, benzenesulfonyl, toluenesulfonyl, 
or the like. 

[0042] The "sulfmic acid-derived acyl" may be exemplified by the groups formed by the binding of sulfinyl with the 
groups forming the above-described "carboxylic acid-derived acyl" by binding with carbonyl, or the like. Preferably, 

35 mention may be made of C A , 6 alkylsulfonyl such as methanesulfinyl or ethanesulfinyl, or the like. 

[0043] The substituent for the "cyclic hydrocarbon group which may be substituted" and the "heterocyclic group which 
may be substituted" represented by R, may be a phosphono group (for example, (mono- or di-C^ alkyl)phosphono 
which may form a ring, such as dimethylphosphono, diethylphosphono, diisopropylphosphono, dibutylphosphono or 2- 
oxido-1 ,3,2-dioxaphosphinan-2-yl, etc.). 

40 [0044] R is preferably an aryl group which may be substituted with a substituent selected from a halogen atom, 

alkyl, C 2 _6 alkenyl, C 2 _6 alkynyl, amino which may be substituted, nitro, cyano, amidino which may be substituted, and 
carboxyl which may be esterified or amidated; or a heterocyclic group which may be substituted with a substituent 
selected from a halogen atom, C 1 . 6 alkyl, C 2 . 6 alkenyl, C 2 _ 6 alkynyl, amino which may be substituted, nitro, cyano, 
amidino which may be substituted, and carboxyl which may be esterified or amidated. 

45 [0045] Among these, R is preferably aryl which may be substituted, and inter alia, aryl (preferably, C 6 _ 14 aryl such as 
phenyl, 1-naphthyl or 2-naphthyl, etc.) which may be substituted with a halogen atom or C 2 ^ alkenyl (preferably, a 
halogen atom) is preferred. 

[0046] R is also preferably a heterocyclic group which may be substituted, and inter alia, a heterocyclic group (pref- 
erably, indolyl, benzofuranyl, benzothienyl, benzopyranyl, etc., more preferably indolyl) which may be substituted with 
so a halogen atom is preferred. 

[0047] In particular, R is preferably naphthyl which may be substituted with a halogen atom. 

[0048] In the above-described formulas, X is a bond or a divalent chain hydrocarbon group which may be substituted. 
[0049] The "divalent chain hydrocarbon group" of the "divalent chain hydrocarbon group which may be substituted" 
represented by X, may be exemplified by C^_ 6 alkylene (for example, methylene, ethylene, trimethylene, tetramethylene, 
55 etc.), C 2 ^ alkenylene (for example, vinylene, propylene, 1-or 2-butenylene, butadienylene, etc.), C 2 . 8 alkynylene (for 
example, ethynylene, 1-or 2-propynylene, 1-or 2-butynylene, etc.), or the like. 

[0050] The substituent which may be carried by the "divalent chain hydrocarbon group" of the "divalent chain hydro- 
carbon group which may be substituted" represented by X, may be exemplified by the same groups as the substituents 
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which may be carried by the above-described "cyclic hydrocarbon group" of the "cyclic hydrocarbon group which may 
be substituted" represented by R t and these substituents may substitute 1 to 3 of any substitutable positions. 
[0051] X is, for example, preferably a bond, alkenylene or the like, and among them, a bond is more preferred. 
[0052] In the above-described formulas, X' is a bond or - N(R 5 )-, and R 5 as used herein may be exemplified by a 
hydrogen atom, a hydrocarbon group which may be substituted, an esterified or amidated carboxyl group, an acyl group 
or the like. 

[0053] The "hydrocarbon group" of the "hydrocarbon group which may be substituted" represented by R 5 , may be 
exemplified by alkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, aralkyl or the like. 

[0054] For the alkyl, alkenyl, alkynyl, aryl, cycloalkyl and cycloalkenyl, mention may be made of the same groups as 
the alkyl, alkenyl, alkynyl, aryl, cycloalkyl and cycloalkenyl of the "alkyl which may be substituted", "alkenyl which may 
be substituted", "alkynyl which may be substituted", "aryl which may be substituted", "cycloalkyl which may be substituted" 
and "cycloalkenyl which may be substituted", respectively, as the substituents for the above-described "cyclic hydrocarbon 
group which may be substituted" represented by R. 

[0055] The aralkyl may be exemplified by a C 7 . 16 aralkyl group such as a phenyl-C^ alkyl group, such as benzyl, 
phenethyl, 3-phenylpropyl or 4-phenylbutyl, a naphthyl-C^ alkyl group such as (l-naphthyl)methyl, 2-(1-naphthyl)ethyi 
or 2-(2-naphthyl)ethyl, or the like. 

[0056] The substituent for the "hydrocarbon group which may be substituted" represented by R 5 , may be exemplified 
by the same groups as the substituents for the above-described "cyclic hydrocarbon group which may be substituted" 
represented by R, or the like. Among them, lower alkyl (e.g., alkyl such as methyl, ethyl or propyl, etc.), lower alkenyl 
(e g- C 2 _ 6 alkenyl such as vinyl or allyl, etc.), lower alkynyl (e.g., C 2S alkynyl such as ethynyl or propargyl, etc.), amino 
which may be substituted, hydroxyl which may be substituted, halogen atom, cyano, amidino which may be substituted, 
carboxyl, lower alkoxycarbonyl (e.g., C U6 alkoxycarbonyl such as methoxycarbonyl or ethoxycarbonyl, etc.), carbamoyl 
which may be substituted (e.g., carbamoyl which may be substituted with alkyl or acyl (e.g., formyl, C 2 . 6 alkanoyl, 
benzoyl, C U6 alkoxycarbonyl which may be halogenated, C U6 alkylsulfonyl which may be halogenated, benzenesulfonyl! 
etc.), etc.), oxo and the like are preferred, and these substituents may substitute 1 to 3 of any substitutable positions. 
[0057] The "esterified or amidated carboxyl group" represented by R 5 may be exemplified by the same group as the 
"esterified or amidated carboxyl group" as a substituent for the "cyclic hydrocarbon group which may be substituted" 
represented by R, or the like. 

[0058] The acyl group represented by R 5 may be exemplified by the same group as the acyl group as a substituent 
for the "cyclic hydrocarbon group which may be substituted" represented by R, or the like. 

[0059] R 5 is preferably hydrogen atom, lower alkyl which may be substituted (for example, C 1-6 alkyl such as methyl, 
ethyl or propyl, which may be substituted with carbamoyl, amino, hydroxyl, halogen atom or the like, etc.), lower alkenyl 
which may be substituted (for example, C 2 ^ alkenyl such as vinyl or allyl, which may be substituted with carbamoyl, 
amino, hydroxyl, halogen atom or the like, etc.), lower alkynyl which may be substituted (for example, C 2J& alkynyl such 
as ethynyl or propargyl, which may be substituted with carbamoyl, amino, hydroxyl, halogen atom or the like, etc.), or 
the like. Among them, C U6 alkyl which may be substituted with a hydrogen atom or carbamoyl (particularly, hydrogen 
atom) is preferred. 

[0060] R 5 may be also bonded to the substituent carried by thedivalent chain hydrocarbon group for X, or the substituent 
for ring A, to form a ring. The ring may be exemplified by the same rings as the below-described "rings" formed by the 
binding of R 2 with R 1 or R 4 , and R 3 with R 4 , or the like. 
[0061] X' is preferably a bond. 

[0062] In the above-described formulas, Y is a divalent hydrocarbon group which may be substituted (preferably, a 
divalent chain hydrocarbon group which may be substituted). 

[0063] The "divalent hydrocarbon group" of the "divalent hydrocarbon group which may be substituted" represented 
by Y, may be exemplified by the "divalent chain hydrocarbon group", "divalent cyclic hydrocarbon group", a divalent 
hydrocarbon group obtained by combination thereof, or the like. 

[0064] The "divalent chain hydrocarbon group" may be exemplified by the same group as the "divalent chain hydro- 
carbon group" of the above-described "divalent chain hydrocarbon group which may be substituted" represented by X, 
or the like. 

[0065] The "divalent cyclic hydrocarbon group" may be exemplified by the "divalent cyclic hydrocarbon group" formed 
by eliminating any one hydrogen atom from the "cyclic hydrocarbon group" of the above-described "cyclic hydrocarbon 
group which may be substituted" represented by R, or the like. Inter alia, mention may be made of a divalent aryl group, 
particularly a phenylene group or the like, is preferred, and the phenylene group may be exemplified by 1,2-phenylene,' 
1 ,3-phenylene, 1 ,4-phenylene or the like. 

[0066] The substituent which may be carried by the divalent hydrocarbon group of the "divalent hydrocarbon group 
which may be substituted" represented by Y, may be exemplified by the same groups as the substituents for the above- 
described "cyclic hydrocarbon group which may be substituted" represented by R, or the like. Among these, lower alkyl 
(e-9-. Cue alM such as methyl, ethyl and propyl, etc.), lower alkenyl (e.g., C 2 . 6 alkenyl such as vinyl and allyl, etc.), 
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lower alkynyl (e.g., C 2 _e alkynyl such as ethynyl and propargyl, etc.), amino which may be substituted, hydroxyl which 
may be substituted, cyano, amidino which may be substituted, carboxyl, lower alkoxycarbonyl (e.g., C^. 6 alkoxycarbonyl 
such as methoxycarbonyl and ethoxycarbonyl, etc.), carbamoyl which may be substituted (e.g., carbamoyl which may 
be substituted with alkyl or acyl (e.g., formyl, C 2 ^ alkanoyl, benzoyl, alkoxycarbonyl which may be halogenated, 
5 alkylsulfonyl which may be halogenated, benzenesulfonyl, etc.), etc.), and oxo are preferred, and these substituents 

may substitute 1 to 3 of any substitutable positions. 

[0067] Y is preferably a divalent chain hydrocarbon group which may be substituted, and inter alia, C^g alkylene 
(particularly, ethylene, etc.) which may be substituted is preferred. Y is preferably C^. 3 alkylene substituted with hydroxyl. 
[0068] In the above-described formulas, Y* is a bond or - (=0)- (carbonyl). 

10 [0069] V is preferably -(=0)-. 

[0070] The compound represented by Formula (I) is preferably a compound in which X is a bond, X' is a bond, Y is 

alkylene which may be substituted (preferably, Y is C^. z alkylene substituted with hydroxyl), and Y" is -C(=0)-. 
[0071] In the above-described formulas, ring A is a nitrogen-containing heterocycle which may be substituted. 
[0072] For the "nitrogen-containing heterocycle" of the "nitrogen-containing heterocycle which may be substituted" 

is represented by ring A, among those exemplified as the "heterocycle" constituting the above-described "heterocyclic 
group which may be substituted" represented by R, those containing at least one nitrogen atom, and the like, mention 
may be made of, for example, nitrogen-containing aromatic heterocycle which contains at least one nitrogen atom as 
the atom (ring atom) constituting the ring system, and which may further contain 1 to 3 (preferably, 1 to 2) heteroatoms 
of 1 to 3 species (preferably, 1 to 2 species) selected from oxygen, sulfur and nitrogen atoms and the like; saturated or 

20 unsaturated nitrogen-containing non-aromatic heterocycle (nitrogen-containing aliphatic heterocycle); and the like. How- 
ever, nitrogen-containing aliphatic heterocycle (nitrogen-containing non-aromatic heterocycle) and the like are preferred. 
[0073] The "nitrogen-containing heterocycle" of the "nitrogen-containing heterocycle which may be substituted" rep- 
resented by ring A is preferably "monocyclic 5- to 12-membered nitrogen-containing heterocycle". 
[0074] For the "nitrogen-containing aliphatic heterocycle", among those exemplified as the "aromatic heterocycle" 

25 constituting the above-described aromatic monocyclic heterocyclic groups and aromatic fused heterocyclic groups rep- 
resented by R, mention may be made of, for example, nitrogen-containing aliphatic heterocycle in which part or all of 
the double bonds of the "nitrogen-containing aromatic heterocycle" containing at least one nitrogen atom are saturated, 
such as 3- to 8-membered (preferably, 5- to 6-membered) saturated or unsaturated (preferably, saturated) monocyclic 
nitrogen-containing aliphatic heterocycle such as azetidine, pyrrolidine, piperazine, morpholine, thiomorpholine, piper- 

30 azine, homopiperazine or the like. Among them, piperazine, piperidine and the like are preferably used. 

[0075] The substituent which may be carried by the "nitrogen-containing heterocycle" of the "nitrogen-containing 
heterocycle which may be substituted" represented by ring A, may be exemplified by the same groups as the substituents 
which may be carried by the "heterocyclic group" of the above-described "heterocyclic group which may be substituted" 
represented by R, and these substituents may substitute 1 to 5 (preferably, 1 to 3) of any substitutable positions. 

35 [0076] Ring A is preferably a piperazine ring which may be substituted or a piperidine ring which may be substituted, 
and among these, the formula in Formula (I): 
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is preferably the formula: 
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wherein ring A' may be further substituted, or the formula: 
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wherein ring A" may be further substituted. 

[0077] In the above-described formulas, Z 1 and Z 3 are each independently a bond or a divalent chain hydrocarbon 

group which may be substituted. 
10 [0078] The "divalent chain hydrocarbon group" of the "divalent chain hydrocarbon group which may be substituted" 

represented by Z 1 and Z 3 , respectively, may be exemplified by the same group as the "divalent chain hydrocarbon group" 

of the "divalent chain hydrocarbon group which may be substituted" represented by X, or the like. 

[0079] The substituents for the "divalent chain hydrocarbon group which may be substituted" represented by Z 1 and 

Z 3 , respectively, may be exemplified by the same groups of the same number as the substituents for the "divalent chain 
15 hydrocarbon group which may be substituted" represented by X, or the like. 

[0080] Z 1 and Z 3 are each preferably a bond, or C-,^ alkylene such as methylene, ethylene, trimethylene or tetrame- 

thylene, or the like. 

[0081] In the above-described formulas, Z 2 is a bond or - N(R 6 )-, wherein R 6 is a hydrogen atom, a hydrocarbon group 
which may be substituted, or an acyl group. 
20 [0082] The "hydrocarbon group" of the "hydrocarbon group which may be substituted" represented by R 6 , may be 
exemplified by the same group as the "hydrocarbon group" of the above-described "hydrocarbon group which may be 
substituted" represented by R 5 , or the like. 

[0083] The substituent for the "hydrocarbon group which may be substituted" represented by R 6 , may be exemplified 
by the same groups of the same number as the substituents for the above-described "hydrocarbon group which may 
25 be substituted" represented by R 5 , or the like. 

[0084] The acyl group represented by R 6 may be exemplified by the same group as the acyl group represented by 
R 5 , or the like. 

[0085] Z 2 is preferably a bond or the like. 

[0086] The compound represented by Formula (I) is preferably a compound in which Z 1 and Z 2 are each a bond, and 
30 z 3 is alkylene which may be substituted. 

[0087] In the above-described formulas, B is a group represented by the formula: 



45 wherein R 1 and R 2 are each independently a hydrogen atom, a halogen atom, a hydrocarbon group which may be 
substituted, an alkoxy group which may be substituted, a carboxyl group which may be esterified or amidated, an acyl 
group, or an amino group which may be substituted; R 3 is a hydrogen atom, a hydrocarbon group which may be 
substituted, a carboxyl group which may be esterified or amidated, or an acyl group; R 4 is a hydrocarbon group which 
may be substituted; and R 2 and R 1 or R 4 , and R 3 and R 4 may be respectively bonded to each other to form a ring which 

50 may be substituted. 

[0088] The "hydrocarbon group" of the "hydrocarbon group which may be substituted" represented by R 1 , R 2 , R 3 and 
R 4 , respectively, may be exemplified by the same group as the "hydrocarbon group" of the "hydrocarbon group which 
may be substituted" represented by R 5 , or the like, and the substituents which may be carried by the "hydrocarbon 
group" may be exemplified by the same groups of the same number as the substituents for the above-described "hy- 
55 drocarbon group which may be substituted" represented by R 5 , or the like. 

[0089] The alkoxy group of the "alkoxy group which may be substituted" represented by R 1 or R 2 , may be exemplified 

by a C-,.6 lower alkoxy group (e.g., methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, isopropoxy, etc.). 

[0090] The substituents which may be carried by the alkoxy group of the "alkoxy group which may be substituted" 



40 



35 




12 



EP 1 669 352 A1 



represented by R 1 or R 2 , may be exemplified by the same groups of the same number as the substituents for the above- 
described "hydrocarbon group which may be substituted" represented by R 5 , or the like. 

[0091] The acyl group represented by R 1 , R 2 or R 3 may be exemplified by the same group as the acyl group as a 
substituent for the "cyclic hydrocarbon group which may be substituted" represented by R, or the like. 
5 [0092] The "carboxyl group which may be esterified or amidated" represented by R 1 , R 2 or R 3 , may be exemplified 
by the same group as the "carboxyl which may be esterified or amidated" as a substituent for the above-described "cyclic 
hydrocarbon group which may be substituted" represented by R, or the like. 

[0093] The "ring" of the "ring which may be substituted" which may be formed by R 2 and R 1 or R 4 , and R 3 and R 4 , 
respectively, by binding to each other, may be either homocycle or heterocycle. 

w [0094] Examples of the "homocycle or heterocycle" include (i) aromatic heterocycle or non-aromatic heterocycle con- 
taining preferably 1 to 3 heteroatoms of 1 or 2 species selected from nitrogen, sulfur and oxygen atoms in addition to 
carbon atoms, and (2) cyclic hydrocarbon (homocycle) consisting of carbon atoms, and the like. 
[0095] The "aromatic heterocycle" may be exemplified by a 5-to 6-membered aromatic heterocycle containing 1 to 3 
heteroatoms selected from nitrogen, oxygen and sulfur atoms in addition to carbon atoms (for example, pyridine, pyrazine, 

15 pyrimidine, pyridazine, pyrrole, imidazole, pyrazole, triazole, thiophene, furan, thiazole, isothiazole, oxazole, isoxazole 
ring, etc.), or the like. 

[0096] The "non-aromatic heterocycle" may be exemplified by a 5- to 9-membered (preferably, 5- or 6-membered) 
non-aromatic heterocycle containing 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur atoms in addition to 
carbon atoms (for example, tetrahydropyridine, dihyd ropy rid ine, tetrahydropyrazine, tetrahydropyrimidine, tetrahydro- 
20 pyridazine, dihydropyran, di hydro pyrrole, dihydrothiophene, dihydrofuran, piperidine, piperazine, hexahydropyrimidine, 
hexahydropyridazine, tetrahyd ropy ran, morpholine, pyrrolidine, pyrazolone, imidazolidine, thiazoline, isothiazoline, oxa- 
zoline, isoxazoline, pyrazolidine, tetrahydrothiophene, tetrahydrofuran, tetrahyd roth iazole, tetrahyd roisothiazole, tet- 
rahydrooxazole, tetrahyd roisoxazole ring, etc.), or the like. 

[0097] The "cyclic hydrocarbon (homocycle)" may be exemplified by a 3- to 10-membered (preferably, 5- to 9-mem- 
25 bered, more preferably 5- or 6-membered) cyclic hydrocarbon, or the like, for example, benzene, C 3 „ 10 cycloalkene (for 
example, cyclobutene, cyclopentene, cyclohexene, cycloheptene, cyclooctene, etc.), C 3 .^ 0 cycloalkane (for example, 
cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, etc.), or the like. The cycloalkene is preferably 
C5-6 cycloalkene (for example, cyclopentene, cyclohexene, etc.), or the like, while the cycloalkane is preferably C 5 _6 
cycloalkane (for example, cyclohexane, cyclopentane, etc.), or the like. 
30 [0098] The "ring" which is formed by R 2 and R 1 or R 4 , and R 3 and R 4 by binding to each other is preferably, for example, 
a 5- to 9-membered (preferably, 5- or 6-membered) non-aromatic heterocycle containing 1 to 2 (preferably, two) nitrogen 
atoms in addition to carbon atoms, and inter alia, tetrahydropyridine, tetrahydropyrazine, tetrahydropyrrole, tetrahydroim- 
idazole and the like may be mentioned as preferred examples. 

[0099] The substituents for the "ring which may be substituted" which is formed by R 2 and R 1 or R 4 , and R 3 and R 4 
35 by binding to each other, may be exemplified by the same groups as the substituents for the above-described "heterocyclic 
group which may be substituted" represented by R, or the like, and these substituents may substitute 1 to 5 (preferably, 
1 to 3) of any. substitutable positions. The substituent for the "ring which may be substituted" is, inter alia, preferably a 
C^g alkyl group, a hydroxy! group, an oxo group, or the like. 

[01 00] R 6 may be bonded to R 1 , R 2 , R 3 or R 4 to form a ring which may be substituted, and the ring may be exemplified 
40 by the same ring as the "ring" formed by R 2 and R 1 or R 4 by binding to each other, or the like. The substituents for the 
"ring which may be substituted" may be exemplified by the same groups as the substituents for the above-described 
"heterocyclic group which may be substituted" represented by R, and these substituents may substitute 1 to 5 (preferably, 
1 to 3) of any substitutable positions. 

[0101] In the above-described formulas, a is 0, 1 or 2 (preferably, 2). 

45 [0102] For the compound represented by Formula (I), N-(4-((4-(3-((6-chloro-2-naphthyl)suifonyl)propanoyl)-1-piper- 
azinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine, 4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)- 
1-piperazinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-imine, N-(5-((1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-pipe- 
ridinyl)methyl)-3-methyl-1,3-thiazot-2(3H)-ylidene)-N-methylamine, 5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)- 
4-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-imine, and 2-(2-((1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoylH-piperidinyl) 

so imino)-1,3-thiazol-3(2H)-yl)ethanol and the like, and salts thereof are preferably used. 

[0103] The salt of the compound represented by Formula (I) may be exemplified by a pharmaceutical^ acceptable 
salt or the like, for example, an acid addition salt with an acid such as trifluoroaceticacid, acetic acid, lactic acid, succinic 
acid, maleic acid, tartaric acid, citric acid, gluconic acid, ascorbic acid, benzoic acid, methanesulfonic acid, p-toluenesul- 
fonicacid, cinnamic acid, fumaric acid, phosphonicacid, hydrochloric acid, nitric acid, hydrobromicacid, hydroiodicacid, 

55 sulfamic acid, sulfuric acid or the like; a salt with metal such as sodium, potassium, magnesium, calcium or the like; an 
organic salt such as tromethamine, t-butylamine, trimethylamine, triethylamine, pyridine, picoline, N-methylpyrrolidine, 
N-methylpiperidine, N-methylmorpholine or the like; or the like. 

[01 04] When an optically active form of Compound (I) is needed, for example, an optically active form can be obtained 
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by using an optically active starting material, or by resolving a racemate of the compound using conventional methods. 
[0105] A prodrug of Compound (I) refers to a compound which is converted to Compound (I) by an in vivo reaction 
caused by an enzyme, gastric acid or the like under physiological conditions, that is, a compound which is converted to 
Compound (I) upon occurrence of enzymatic oxidation, reduction, hydrolysis or the like, or a compound which is converted 
to Compound (I) upon occurrence of hydrolysis or the like by gastric acid or the like. The prodrug of Compound (I) may 
be exemplified by compounds resulting from acylation, alkylation or phosphorylation of the amino group of Compound 
(I) (for example, the compounds in which the amino group of Compound (I) is in the form of eicosanoyl, alanyl, pentylami- 
nocarbonyl, (5-methyl-2-oxo-1,3-dioxolen-4-yl)methoxycarbonyl, tetrahydrofuranyl, pyrrol idyl methyl, pivaloyloxymethyl, 
tert-butyl or the like); compounds resulting from acylation, alkylation, phosphorylation or boration of the hydroxyl group 
of Compound (I) (for example, the compounds in which the hydroxyl group of Compound (I) is in the form of acetyl, 
paimitoyl, propanoyl, pivaloyl, succinyl, fumaryl, alanyl, dimethylaminomethylcarbonyl or the like); compounds resulting 
from esterification or amidation of the carboxyl group of Compound (I) (for example, the compounds in which the carboxyl 
group of Compound (I) is in the form of ethyl ester, phenyl ester, carboxymethyl ester, dimethylaminomethyl ester, 
pivaloyloxymethyl ester, ethoxycarbonyloxyethyl ester, phthalidyl ester, (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl ester, 
cyclohexyloxycarbonylethyl ester, methylamide or the like); or the like. These compounds can be prepared from Com- 
pound (I) by methods known per se in the art. 

[0106] Furthermore, the prodrug of Compound (I) may be also a compound which is converted to Compound (I) under 
physiological conditions, as described in "Development of Pharmaceutical Products", Vol. 7, Design of Molecules, Hi- 
rokawa Publisher, pp. 163-198 (1990). 

[0107] Also, Compound (I) may be labeled with isotopes (for example, 3 H, 14 C, 35 S, 125 l, etc.). 
[01 08] Compound (I) can be prepared by, for example, the following methods A to G. Each of the compounds described 
in the following reaction scheme may be in a salt form as long as the reaction is not adversely affected, and such salt 
may be exemplified by the same ones as the salts of the compound represented by Formula (I), or the like. 



Method A 



[01 09] 




1 12 3 
L J Z — Z — Z B 



R X S (O) a X 4 Y — Y 1 N A 



NH 



+ 




(in) 



(IV) 



R X S (0)"i X* — Y — Y' N A' ' ' N — Z 1 — Z 2 ~Z 3 B 





Method B 



[0110] 
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R X S (0)a — X* Y — Y' N A'"NH 
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Method C 



[0111] 
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Method D 
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Method E 



[0113] 



R — X S X' — ¥ — Y' — N A 




■Z l -Z 2 -Z Z — B 



(la) 



Oxidizing agent 



R — X — S (0)a X' — Y — ¥' — N A 




Z 1 — Z 2 -Z 3 — B 
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Method F 



[01 14] 



R — X S(O)— X 4 — Y — Y' N A^-Z 2 -^ 3 B' 



(VII) 



L 3 — R 4 (VIII) 



R — X S (O) a Y — Y" — N A^— Z 1 — Z 2 ~Z 3 B 
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Method G 



[0115] 
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X' » — Y — Y 4 N A 
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Method A 

[0116] Compound (P) can be prepared by reacting Compound (IV) represented by Formula (IV): 
5 L 1 — Z 1 — Z 2 — Z 3 — B 

wherein L 1 is a leaving group (for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), or a group 
forming a reactive derivative of sulfonic acid (e.g., sulfonic acid ester, active sulfonic acid amide (e.g., 1 ,2,4-triazolide, 
imidazolide, etc.), quaternary aminesulfonyl product (e.g., N-methylpyrrolidinium salt, etc.), bis-sulfonylimide (e.g., N- 
10 phenylbis-sulfonylimide, etc.), etc.), or the like), and the other symbols have the meanings as defined above, or a salt 
thereof with Compound (III) represented by Formula (III): 




R — X — "S (0)"i — X" 1 Y — Y 1 — N A' ' ' NH 



20 wherein ring A**' is a nitrogen-containing heterocycle which may be substituted, containing at least two nitrogen atoms 
as the ring atom, and the other symbols have the meanings as defined above, or a salt thereof. The salt of Compound 
(III) or Compound (IV) may be exemplified by the acid addition salts with the above-described acids that form acid 
addition salts with Compound (I). 

[0117] The present reaction is in general carried out in a solvent, and a solvent which does not obstruct the reaction 
25 is appropriately selected. For such solvent, alcohols (e.g., methanol, ethanol, propanol, isopropanol, butanol, tert-butanol, 
etc.), ethers (e.g., dioxane, tetrahydrofuran, diethyl ether, tert-butyl methyl ether, diisopropyl ether, ethylene glycol- 
dimethyl ether, ethylene glycol-monomethyl ether, etc.), esters (e.g., ethyl formate, ethyl acetate, n-butyl acetate, etc.), 
carboxylic acids (e.g., formic acid, acetic acid, propionic acid, etc.), halogenated hydrocarbons (e.g., dichloromethane, 
chloroform, carbon tetrachloride, trichloroethylene, 1 ,2-dichloroethane, chlorobenzene, etc.), hydrocarbons (e.g., n- 
30 hexane, benzene, toluene, etc.), amides (e.g., formamide, N,N-dimethylformamide, N,N-dimethylacetamide, etc.), ke- 
tones (e.g., acetone, methyl ethyl ketone, methyl isobutyl ketone, etc.), nitriles (e.g., acetonitrile, propionitrile, etc.) and 
the like, as well as dimethyl sulfoxide, sulfolane, hexamethyl phosphoramide, water and the like are used individually 
or as mixed solvents. 

[01 1 8] The present reaction may be carried out in the presence of base, if necessary, and such base may be exemplified 
35 by inorganic bases such as lithium hydroxide, potassium hydroxide, sodium hydroxide, calcium hydroxide, sodium 
carbonate, potassium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate or the like; alkali metal 
salts of C^g lower fatty acid such as sodium formate, sodium acetate, potassium acetate or the like; or tertiary amines 
such as triethylamine, tri(n-propyl)amine, tri(n-butyl)amine, diisopropylethylamine, cyclohexyldimethylamine, pyridine, 
lutidine, Y-coIlidine, N,N-dimethylaniline, N-methylpiperidine, N-methylpyrroiidine, N-methylmorpholine or the like. 
40 [01 1 9] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV) with 
respect to Compound (III). 

[0120] The reaction temperature is -20 to 200°C, preferably 0 to 1 70°C. 

[0121] The reaction time may vary depending on the type of Compound (III) or Compound (IV), type of solvent, reaction 
temperature or the like, but is usually about 1 minute to about 72 hours, preferably about 15 minutes to about 24 hours. 

45 

Method B 

[0122] Compound (I") can be prepared by reacting Compound (IV) represented by Formula (IV): 

50 



o 




wherein R 6 ' is a straight-chained hydrocarbon group which may be substituted, and the other symbols have the meanings 
as defined above, or a salt thereof with Compound (III) or a salt thereof. The salt of Compound (IV) or Compound (III) 
may be exemplified by the acid addition salts with the above-described acids forming acid addition salts with Compound 
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("). 



[0123] In the present method, Compound (I") can be prepared by forming an imine from Compound (IV) or a salt 
thereof and Compound (III) or a salt thereof, and then reducing the imine. Formation of the imine may be carried out in 
the presence of an acid catalyst, if necessary, and such acid catalyst may be exemplified by hydrochloric acid, sulfuric 
acid, carboxylic acids (e.g., formic acid, acetic acid, propionic acid, etc.), sulfonic acids (methanesulfonic acid, ethanesul- 
fonic acid, benzenesulfonic acid, toluenesulfonic acid, camphorsulfonic acid, etc.), or the like, while the reducing agent 
may be exemplified by NaBH 4 , LiBH 4 , or the like. The present method is also applicable to the preparation of Compound 
(I") by reacting Compound (IV) or a salt thereof and Compound (III) or a salt thereof (an inorganic salt, an organic salt, 
etc.), in the presence of the above-mentioned acid, using NaBH(OAc) 3 or NaCNBH 3 . 

[0124] The present reaction is in general carried out in a solvent, and a solvent which does not obstruct the reaction 
is appropriately selected. For such solvent, alcohols (e.g., methanol, ethanol, propanol, isopropanol, butanol, tert-butanol, 
etc.), ethers (e.g., dioxane, tetrahydrofuran, diethyl ether, tert-butyl methyl ether, diisopropyl ether, ethylene glycol- 
dimethyl ether, ethylene glycol-monomethyl ether, etc.), esters (e.g., ethyl formate, ethyl acetate, n-butyl acetate, etc.), 
halogenated hydrocarbons (e.g., dichloromethane, chloroform, carbon tetrachloride, thchloroethylene, 1,2-dichlo- 
roethane, chlorobenzene, etc.), hydrocarbons (e.g., n-hexane, benzene, toluene, etc.), amides (e.g., formamide, N,N- 
dimethylformamide, N,N-dimethylacetamide, etc.), nitriles (e.g., acetonitrile, propionitrile, etc.) and the like, as well as 
dimethyl sulfoxide, sulfolane, hexamethyl phosphoramide, water and the like are used individually or as mixed solvents. 
[0125] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV) 
with respect to Compound (III). 

[0126] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0127] The reaction time may vary depending on the type of Compound (III) or Compound (IV), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 



wherein the symbols have the same meanings as defined above, or a salt thereof with Compound (II) represented by 
Formula (II): 



wherein the symbols have the same meanings as defined above. 

[0129] The present method is carried out by reacting Compound (II) or a salt thereof with free acid (V) or a salt thereof 
(an inorganic salt, an organic salt, etc.) or a reactive derivative thereof (for example, acid halide, ester, acid azide, acid 
anhydride, mixed acid anhydride, active amide, active ester, active thioester, etc.). The salt of Compound (II) may be 
exemplified by the acid addition salts with the above-described acids forming acid addition salts with Compound (I). 
[01 30] The inorganic salt used for Compound (V) may be exemplified by alkali metal salts (for example, sodium salts, 
potassium salts, etc.), alkaline earth metal salts (for example, calcium salts, etc.), while the organic salts may be exem- 
plified by trimethylamine salts, triethylamine salts, tert-butyldimethylamine salts, dibenzylmethylamine salts, benzyld- 
imethylamine salts, N,N-dimethylaniline salts, pyridine salts, quinoline salts orthe like. The acid halide may be exemplified 
by acid chloride, acid bromide or the like, while the ester may be exemplified by lower alkyl esters such as methyl, ethyl 
or the like. The mixed acid anhydride may be exemplified by mono-C^ alkyl carbonate mixed acid anhydrides (for 
example, mixed acid anhydrides such as free acid (V) with monomethyl carbonate, monoethyl carbonate, monoisopropyl 
carbonate, monoisobutyl carbonate, mono-tert-butyl carbonate, monobenzyl carbonate, mono(p-nitrobenzyl) carbonate, 
monoallyl carbonate orthe like), C^ aliphatic carboxylic acid mixed acid anhydrides (for example, mixed acid anhydrides 
such as free acid (V) with acetic acid, cyanoacetic acid, propionic acid, butyric acid, isobutyric acid, valeric acid, isovaleric 
acid, pivalic acid, trifluoroacetic acid, trichloroacetic acid, acetoacetic acid or the like), C 7 _ u aromatic carboxylic acid 
mixed acid anhydrides (for example, free acid (V) with benzoic acid, p-toluyl acid, p-chloro benzoic acid or the like), 



Method C 



[0128] Compound (I'") can be prepared by reacting Compound (V) represented by Formula (V): 



R— X-S(O)— X'-Y-COOH 
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organic sulfonic acid mixed acid anhydrides (for example, methanesulfonic acid, ethanesulfonic acid, benzenesulfonic 
acid, p-toluenesu!fonic acid or the like), or the like. The active amide may be exemplified by an amide with a nitrogen- 
containing heterocyclic compound (for example, acid amides such as free acid (V)with pyrazole, imidazole, benzotriazole, 
or the like and these nitrogen-containing heterocyclic compounds may be substituted with C-^ alkyl (for example, methyl, 
5 ethyl propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, etc.), alkoxy (for example, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, etc.), halogen atom (for example, fluorine, chlorine, bromine, etc.), oxo, thioxo, 
alkylthio (for example, methylthio, ethylthio, propylthio, butylthio, etc.), etc.). 

[01 31] The active ester may be exemplified by organic phosphoric acid esters (for example, di ethoxy phosphoric acid 
ester, diphenoxy phosphoric acid ester, etc.), as well as p-nitrophenyl ester, 2, 4-dinitro phenyl ester, cyanomethyl ester, 

io pentachlorophenyl ester, N-hydroxysuccinimide ester, N-hydroxyphthalimide ester, 1-hydroxybenzotriazole ester, 6- 
chloro-1-hydroxybenzotriazole ester, 1-hydroxy-1H-2-pyrridone ester, or the like. The active thioester may be exemplified 
by esters of aromatic heterocyclic thiol compounds [these heterocycles may be substituted with C^ alkyl (for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, etc.), alkoxy (for example, methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, tert-butoxy, etc.), halogen atom (for example, fluorine, chlorine, bromine, etc.), alkylthio 

15 (for example, methylthio, ethylthio, propylthio, butylthio, etc.), or the like] [e.g., 2-pyridylthiol ester, 2-benzothiazolylthiol 
ester], or the like. 

[0132] The present reaction is in general carried out in a solvent, and if necessary, is carried out in the presence of 
base or a condensing agent (e.g., carbodiimide (DCC, WSC, DIG, etc.), phosphoric acid derivative (e.g., diethyl cyan- 
ophosphate, DPPA, BOP-CI, etc.), 4-(4,6-dimethoxy-1,3-5-triazin-2-yl)-4-methylmorpholinium chloride (DMTMM: Kun- 

20 ishima, etal., Tetrahedron, 1999, 55, 13159), etc.). For such solvent, ethers (e.g., dioxane, tetrahydrofuran, diethyl ether, 
tert-butyl methyl ether, diisopropyl ether, ethylene glycol-dimethyl ether, etc.), esters (e.g., ethyl formate, ethyl acetate, 
n-butyl acetate, etc.), halogenated hydrocarbons (e.g., dichloromethane, chloroform, carbon tetrachloride, trichloroeth- 
ylene, 1,2-dichloroethane, chlorobenzene, etc.), hydrocarbons (e.g., n-hexane, benzene, toluene, etc.), amides (e.g., 
formamide, N,N-dimethylformamide, N,N-dimethylacetamide, etc.), nitriles (e.g., acetonitrile, propionitrile, etc.), as well 

25 as sulfolane, hexamethylphosphoramide, water and the like are used individually or as mixed solvents. For the base, 
the bases listed for the above-described Method A are used. 

[0133] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (II) with 
respect to Compound (V). 

[0134] The reaction temperature is -50 to 1 50°C, preferably - 20 to 100°C. 
30 [0135] The reaction time may vary depending on the type of Compound (V) or Compound (II), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method D 

35 

[0136] Compound (I"") can be prepared by reacting Compound (VI) represented by Formula (VI): 

R-X-S(O)— X'-Y-L 2 

wherein L 2 is the same leaving group as L 1 of Formula (IV), and the other symbols have the same meanings as defined 
above, 

or a salt thereof with Compound (II) or a salt thereof. 
45 [01 37] The reaction of the present method is carried out in general in a solvent, and a solvent which does not obstruct 
the reaction is appropriately selected. For such solvent, the same solvents as those listed for the above-described 
Method A are used. 

[0138] The present reaction may be carried out in the presence of base, and the base may be exemplified by alkali 
metal hydrides such as potassium hydride, sodium hydride, or the like; metal alkoxides having 1 to 6 carbon atoms such 

50 as lithium ethoxide, lithium tert-butoxide, sodium methoxide, sodium ethoxide, potassium tert-butoxide or the like; inor- 
ganic bases such as lithium hydroxide, potassium hydroxide, sodium hydroxide, sodium carbonate, potassium carbonate, 
sodium hydrogen carbonate or the like; or tertiary amines such as triethylamine, tri(n-propyl)amine, tri(n-butyl)amine, 
diisopropylethylamine, cyctohexyldimethylamine, pyridine, lutidine, 7-collidine, N,N-dimethylaniline, N-methylpiperidine, 
N-methylpyrrolidine, N-methylmorphoIine or the like. 

55 [0139] The reaction is carried out by using 0.5 to 10 equivalents, preferably 0.8 to 3 equivalents, of Compound (II) 
with respect to Compound (VI). 

[0140] The reaction temperature is -30 to 250°C, preferably - 10 to 15C°C. 

[0141] The reaction time may vary depending on the type of Compound (VI) or Compound (II), type of solvent, reaction 
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temperature or the like, but is usually about 1 minute to 72 hours, preferably about 15 minutes to about 24 hours. 
Method E 

[0142] A compound in which a is 1 or 2 with respect to Formula (I) can be prepared by oxidizing Compound (la) 
represented by Formula (la): 



R — X S X 4 Y Y' — N a4— Z 1 — Z 2 -Z 3 B 



wherein the symbols have the meanings as defined above, or a salt thereof . 

[0143] The oxidation reaction is carried out in the presence of an oxidizing agent. Here, the oxidizing agent may be 
exemplified by oxygen, hydrogen peroxide, an organic peracid such as perbenzoic acid, m-chloroperbenzoic acid, 
peracetic acid or the like; a perchlorate such as lithium perchlorate, silver perchlorate, tetrabutylammonium perchlorate 
or the like; a periodate such as odium periodate or the like; periodic acid; manganese dioxide; lead tetraacetate; a 
permanganate such as potassium permanganate or the like; halogen such as iodine, bromine, chlorine or the like; N- 
bromosuccinic acid imide, N-chlorosuccinic acid imide, sulfuryl chloride, chloramine T, or the like. 
[0144] The present reaction is in general carried out in a solvent, and a solvent which does not obstruct the reaction 
is appropriately selected. For such solvent, alcohols (e.g., methanol, ethanoi, propanol, isopropanol, butanol, tert-butanol, 
etc.), ethers (e.g., dioxane, tetrahydrofuran, diethyl ether, tert-butyi methyl ether, diisopropyl ether, ethylene glycol- 
dimethyl ether, etc.), esters (e.g., ethyl formate, ethyl acetate, n-butyl acetate, etc.), carboxylic acids (e.g., formic acid, 
acetic acid, propionic acid, etc.), halogenated hydrocarbons (e.g., dichloromethane, chloroform, carbon tetrachloride, 
trichloroethylene, 1,2-dichloroethane, chlorobenzene, etc.), hydrocarbons (e.g., n-hexane, benzene, toluene, etc.), 
amides (e.g., formamide, N,N-dimethylformamide, N,N-dimethylacetamide, etc.), ketones (e.g., acetone, methyl ethyl 
ketone, methyl isobutyl ketone, etc.), nitriles (e.g., acetonitrile, propionitrile, etc.) and the like, as well as sulfolane, 
hexamethyl phosphoramide, water and the like are used individually or as mixed solvents. 

[0145] The present reaction can be carried out in the presence of base. For such base, inorganic bases such as, for 
example, alkali metal hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide and the like; alkali 
earth metal hydroxides such as magnesium hydroxide, calcium hydroxide and the like; alkali metal carbonates such as 
sodium carbonate, potassium carbonate and the like; alkali metal hydrogen carbonates such as sodium hydrogen car- 
bonate, potassium hydrogen carbonate and the like are used. 

[0146] The reaction is carried out by using 0.1 to 20 equivalents, preferably about 0.4 to 1 0 equivalents, of the oxidizing 
agent, and 0.1 to 20 equivalents, preferably 0.4 to 10 equivalents of the base, with respect to Compound (la). 
[0147] The present reaction may be carried out in the presence of acid, if necessary, and for such acid, mineral acids 
such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, perchloric acid and the like; sulfonic acids 
such as methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, toluenesulfonic acid, camphorsulfonic acid 
and the like; and organic acids such as formic acid, acetic acid, propionic acid, trifluoroacetic acid and the like are used. 
The amount of use for these acids is 0.1 to 20 equivalents, preferably 0.5 to 1 0 equivalents, with respect to Compound (la). 
[0148] The reaction temperature is about -10°C to about 250°C, preferably about -5°C to about 150°C. 
[0149] The reaction time may vary depending on the type of Compound (la), types of solvent and base, reaction 
temperature or the like, but is usually about 1 minute to about 50 hours, preferably about 5 minutes to about 24 hours. 

Method F 

[0150] Compound (I) can be prepared by reacting Compound (VII) represented by Formula (VII): 



R X S (O) a— : Y— Y' N Aj)— Z 1 — Z 2 -Z 3 B' 

wherein B' is a group represented by the formula: 
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5 




10 

(wherein the symbols have the meanings as defined above), and the other symbols have the meanings as defined 
above, with Compound (VIII) represented by Formula (VIII): 

L3— R4 

15 

wherein L 3 is a leaving group (for example, a halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), a C^g 
alkylsulfonyloxy group which may be substituted with 1 to 3 halogen atoms (e.g., methanesulfonyloxy, ethanesulfony- 
loxy, trifluoromethanesulfonyloxy, etc.), an arylsulfonyloxy group which may be substituted (e.g., benzenesulfonyloxy, 
p-toluenesulfonyloxy, p-bromobenzenesulfonyloxy, etc.), or the like; and the other symbols have the meanings as de- 
20 fined above. 

[0151] The present method is carried out by reacting Compound (VII) with Compound (VIII). 

[0152] The present reaction is in general carried out in a solvent, and a solvent which does not obstruct the reaction 
is appropriately selected. For such solvent, the same ones as the solvents listed for the above-described method D, and 
the like are used. 

25 [0153] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (VIII) 
with respect to Compound (VII). 

[0154] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0155] The reaction time may vary depending on the type of Compound (VII) or Compound (VIII), types of solvent and 
base, reaction temperature, or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes 
30 to about 48 hours. 

Method G 

[0156] Compound (I) can be prepared by reacting Compound (IX) represented by Formula (IX): 

35 



R-X-S(0)i-M 

40 

wherein M is a hydrogen atom, an alkali metal, an alkaline earth metal or a leaving group (for example, a halogen atom 
(e.g., fluorine, chlorine, bromine, iodine, etc.), and the other symbols have the meanings as defined above, or a salt 
thereof with a compound represented by Formula (X) : 

45 

X 1 1 — Y — Y 4 N^A^ — Z 1 — Z 2 — Z 3 B 

50 

wherein X" is alkenyl or alkynyl (preferably, C 2 _e alkenyl or C 2 _e alkynyl) in which the carbon atom at the remotest position 
from the carbon atom bound to Y has an unsaturated bonds, or alkyl (preferably, C^g alkyl) in which the carbon atom 
at the remotest position from the carbon atom bound to Y has a leaving group (e.g., a halogen atom (e.g., fluorine, 
chlorine, bromine, iodine, etc.), a C^_ 6 alkylsulfonyloxy group which may be substituted with 1 to 3 halogen atoms (e.g., 
55 methanesulfonyloxy, ethanesulfonyloxy, trifluoromethanesulfonyloxy, etc.), an arylsulfonyloxy group which may be sub- 
stituted (e.g., benzenesulfonyloxy, p-toluenesulfonyloxy, p-bromobenzenesulfonyloxy, etc.), a hydroxyl group, etc.); and 
the other symbols have the meanings as defined above. 

[01 57] The present method is in general carried out in a solvent, and if necessary, is carried out in the presence of 
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base. For such solvent and base, the same ones as the solvents and bases mentioned for the above-described Method 
A are used. 

[01 58] The reaction is carried out by using 0.5 to 3 equivalents, preferably 0.8 to 2 equivalents, of Compound (IX) with 
respect to Compound (X). 

[0159] The reaction temperature is -50 to 150°C, preferably -20 to 120°C. 

[0160] The reaction time may vary depending on the type of Compound (IX) or Compound (X), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 24 hours. 

[01 61] The starting material compounds used in each of the above reactions can be synthesized by, for example, the 
following methods. 



Hethod H 



X"— Y-COOH (XII) 

Hethod I 



X* — V— L 2 (XJ1I) 
HN^A^N-p' <X0 

Method J 



1 



X" — Y — Y-NA" N — P* (XfV) 



Method L 



R -X-9CO V-M A*) 

> — v Hethod H 



-m^ R-X-SCO>s— X-Y-Y — N A" N-P 1 
R-X-S(0)s— X-Y-COOH (V) 

(XV) 



Method K 



I 



+~ R-X-SaCO^— X -Y — Y* - N^A^N H 

("D 



R-X-SCO^— X -Y-L- (VI) 



R-X-S(0k-M 
(DO 



Method 



° ♦ 

R-X-S(0)3-X'-Y-COOP 2 
(XVIII) 



Method L 



_^ R-X-SCOi— X'-Y-L 2 



(XVI) 



X"-Y-l? 
(XII o 



X"-Y-COOP 2 (XW) 



Hethod N 



Method P 



^ R-X-S^a-^'-Y-COOH 

(V) 
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10 



15 



20 



Method Q 



L'-Z 1 ^ 2 -Z J -B OV) 



i 



Hethod R 




Hethod V 



V-z 3 

>6, / 



(ISO 



^ P l — ^a-^._ z ' _z=-z J -e 

(XIX) 



*0 



Hethod S 



Hethod 



U | L 



iJ-z'-z 2 * 3 -^ GV) 



3 -R* (VIII) 



P 1 — N A**' N — Z'^Z 2 -Z 3 -B' 



(XIX 1 ) 




Hethod T 



P — N A' M N-Z'-Z 2 ^^ 



(XX) 



25 



,6. 



)— Z 3 — B* (IV") 



30 



50 



HN A j— Z 1 -Z 2 -Z 3 -B' 
(XIX') 



Hethod H 







X" — Y-COOH 








(XII) 






HN^A^ — Z 1 -Z 2 -Z 3 -B 






35 


CD 


Hethod I 1 


X"— Y-Y 






X"— Y— L 2 
(XIII) 




40 






Hethod U« 


45 




Hethod H' 1 


X"— Y-Y* 




Z 1 -Z 2 -Z 3 -B 



(X) 



L 3 -R 4 (VIII) 



X"— Y-COOH 
(XII) 




Z 1 -Z 2 -Z 3 -B' 



Hethod I 



(X) 



X"— Y-L 2 
(XIII) 



55 
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Method H 

[0162] A compound in which Y' is -(C=0)- with respect to Formula (XIV) : 



X»— Y -r— N A'" N— P 1 



wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) represented by 
Formula (XI): y 



HN A'" N-P 1 



wherein pi is a protective group for imino group, and the other symbols have the meanings as defined above or a salt 
thereof with Compound (XII) represented by Formula (XII): 



X"-Y-COOH 



wherein the symbols have the meanings as defined above, or a salt thereof. 

[0163] For the protective group for imino group represented by P\ formyl, C^ alkylcarbonyl (for example acetyl 
propionyl, etc.), benzoyl, C^ alkoxycarbonyl (for example, methoxycarbonyl, ethoxycarbony!, tert-butoxycarbonyl (Boc)' 
etc.), allyloxycarbonyl (Aloe), phenoxycarbonyl, fluorenylmethyloxycarbonyl (Fmoc), C 7 . 10 aralkylcarbonyl (for example' 
benzylcarbonyl, etc.), C 7 . 10 aralkyloxycarbonyl (for example, benzyloxycarbonyl (Z), etc.), C 7 10 aralkyl (for example' 
benzyl, etc.), tntyl, phthaloyl, N,N-dimethylaminomethylene and the like, which may be respectively substituted are 
used. For their substituents, a phenyl group, a halogen atom (for example, fluorine, chlorine, bromine, iodine etc ) a 
C U6 alkylcarbonyl (for example, methylcarbonyl, ethylcarbonyl, butylcarbonyl, etc.), a nitro group and the like are used 
and the number of substituents is from about 1 to 3. 

[01 64] The present method can be carried out by the same method as the above-described Method C 
[0165] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XII) 
with respect to Compound (XI). v } 

[0166] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0167] The reaction time may vary depending on the type of Compound (XI) or Compound (XII), types of solvent and 
base, react.on temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 



Method I 



[0168] A compound in which Y' is a bond with respect to Formula (XIV): 



X" — Y— Y* — N A ,M N— P 



1 



wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) or a salt thereof with 
Compound (XIII) represented by Formula (XIII): 



X" — Y — L 2 



wherein the symbols have the meanings as defined above, or a salt thereof. 

[0169] The present method can be carried out by the same method as the above-described Method D. 
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[0170] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XIII) 
with respect to Compound (XI). 

[0171] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[01 72] The reaction time may vary depending on the type of Compound (XI) or Compound (XIII), types of solvent and 
5 base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method J 

10 [0173] A compound in which Y' is -(C=0)- with respect to Formula (XV): 



R —X— S (O )g— X' - Y— Y' — N A'" N-P 1 

15 v y 



wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) or a salt thereof 
with Compound (V) represented by Formula (V): 

20 

R-X-S(O)— X'-Y-COOH 

25 wherein the symbols have the meanings as defined above, or a salt thereof. 

[0174] The present method can be carried out by the same method as the above-described Method C. 

[0175] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (V) with 

respect to Compound (XI). 

[0176] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 
30 [0177] The reaction time may vary depending on the type of Compound (XI) or Compound (V), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method K 

35 

[0178] A compound in which Y* is a bond with respect to Formula (XV): 



R-X— S(0)a-X'-Y-Y'— N A'" N-P 1 




wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) or a salt thereof with 
45 Compound (VI) represented by Formula (VI): 

R-X- S (O )— X- Y- L 2 

50 

wherein the symbols have the meanings as defined above, or a salt thereof. 

[0179] The present method can be carried out by the same method as the above-described Method D. 
[01 80] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (VI) with 
respect to Compound (XI). 
55 [0181] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0182] The reaction time may vary depending on the type of Compound (XI) or Compound (VI), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 
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Method L 

[0183] Compound (XV) represented by Formula (XV): 



R-X-S(O)— X'-Y-Y— N A m N-P 1 



wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XIV) or a salt thereof 
with Compound (IX) represented by Formula (IX): 



R-X-S(0)g-M 

wherein the symbols have the meanings as defined above, or a salt thereof. 

[0184] The present method can be carried out by the same method as the above-described Method G. 

[01 85] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IX) with 

respect to Compound (XIV). 

[0186] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[01 87] The reaction time may vary depending on the type of Compound (XIV) or Compound (IX), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method M 

[0188] Compound (III) represented by Formula (III): 




R-X-S(0)a- X'-Y-Y' 



wherein the symbols have the meanings as defined above, or a salt thereof can be prepared by eliminating the protective 
group (P 1 ) for imino group from Compound (XV) or a salt thereof. 

[0189] The method of eliminating the protective group for imino group can be carried out according to, for example, 
the method described in T.W. Green et al., "Protective Groups in Organic Synthesis", John Wiley & Sons, Inc., New 
York, or a method equivalent thereto. For example, methods of using acid, base, reduction, ultraviolet ray, palladium 
acetate and the like are used. 

[0190] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0191] The reaction time may vary depending on the type of Compound (XV), types of solvent and base, reaction 
temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to about 48 hours. 

Method L' 

[0192] Compound (XVI) represented by Formula (XVI): 



R-X-S(0)i— X'-Y- L 3 

wherein the symbols have the meanings as defined above, is prepared by reacting Compound (IX) represented by 
Formula (IX): 
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R-X-S(0)i~M 

5 wherein the symbols have the meanings as defined above, or a salt thereof with Compound (XI IT) represented by 
Formula (XIII*): 

X" — Y — L 3 

10 wherein L 3 is a functional group which can be derived into a carboxy! group (for example, alkoxycarbonyl, cyano, 

carbamoyl which may be substituted, etc.), and the other symbols have the meanings as defined above, or a salt thereof. 

[0193] The present method can be carried out by the same method as the above-described Method G. 

[0194] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XII I') 

with respect to Compound (IX). 
15 [0195] The reaction temperature is -50 to 1 50°C, preferably - 20 to 100°C. 

[0196] The reaction time may vary depending on the type of Compound (IX) or Compound (XI IT), types of solvent and 

base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 

about 48 hours. 

20 Method N 

[0197] Compound (V) represented by Formula (V): 

R— X-S(O)— X'-Y-COOH 

wherein the symbols have the meanings as defined above, is prepared from Compound (XVI) represented by Formula 

(XVI) : 

30 

R-X- S (O )— X'- Y- L 3 

35 wherein the symbols have the meanings as defined above, or a salt thereof. 

[0198] In the present method, L 3 (a functional group which can be derived into a carboxyl group) is subjected to a 
reaction such as acid hydrolysis (e.g., hydrochloric acid, hydrobromic acid, sulfuric acid or the like is used), alkali 
hydrolysis (e.g., sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium carbonate, potassium carbonate, 
sodium hydrogen carbonate or the like is used), or the like. In addition, the reaction solvent, reaction time, reaction 

40 temperature and reaction time are set according to the reaction solvent, reaction time, reaction temperature and reaction 
time described in Method A, or a method equivalent thereto. 
[0199] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0200] The reaction time may vary depending on the type of Compound (XVI), types of solvent and base, reaction 
temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to about 48 hours. 

45 

Method O 

[0201] Compound (XVIII) represented by Formula (XVIII): 

50 

R-X-S(0)i— X'-Y-COOP 2 

wherein the symbols have the meanings as defined above, is prepared by reacting Compound (IX) or a salt thereof with 
55 Compound (XVII) represented by Formula (XVII): 

X"-Y-COOP 2 
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wherein P 2 is C^g alkyl (for example, methyl, ethyl, propyl, tert-butyl, allyl, etc.) or aralkyl (benzyl, phenethyl, etc.) or 
the like, and the other symbols have the meanings as defined above, or a salt thereof. 
[0202] The present method can be carried out by the same method as the above-described Method G. 
[0203] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XVII) 
5 with respect to Compound (IX). 

[0204] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0205] The reaction time may vary depending on the type of Compound (IX) or Compound (XVII), types of solvent 
and base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes 
to about 48 hours. 

10 

Method P 

[0206] Compound (V) or a salt thereof can be prepared by hydroiyzing Compound (XVIII) or a salt thereof, or the like. 
[0207] In the present method, the hydrolysis of ester COOP 2 is carried out by a reaction such as acid hydrolysis (e.g., 
15 hydrochloric acid, hydrobromic acid, sulfuric acid or the like is used), alkali hydrolysis (e.g., sodium hydroxide, potassium 
hydroxide, lithium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogen carbonate or the like is used), 
or the like. In addition, the reaction solvent, reaction time, reaction temperature and reaction time are set according to 
the reaction solvent, reaction time, reaction temperature and reaction time described in Method A, or a method equivalent 
thereto. 

20 [0208] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0209] The reaction time may vary depending on the type of Compound (XVIII), types of solvent and base, reaction 
temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to about 48 hours. 

Method Q 

25 

[0210] Compound (XIX) represented by Formula (XIX): 



35 wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) or a salt thereof with 
Compound (IV) or a salt thereof. 

[0211] The present method can be carried out by the same method as the above-described Method A. 
[0212] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV) with 
respect to Compound (XI). 
40 [0213] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0214] The reaction time may vary depending on the type of Compound (XI) or Compound (IV), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

45 Method R 

[0215] A compound in which Z 1 is -CH(R 6 ')- and Z 2 is a bond with respect to Formula (XIX), is prepared by reacting 
Compound (XI) or a salt thereof with Compound (IV) or a salt thereof. 

[0216] The present method can be carried out by the same method as the above- described Method B. 
50 [0217] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV) 
with respect to Compound (XI). 

[0218] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0219] The reaction time may vary depending on the type of Compound (XI) or Compound (IV), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
55 about 48 hours. 
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» 



B' 



wherein the symbols have the meanings as defined above, is prepared by reacting Compound (XI) or a salt thereof with 
Compound (IV") represented by Formula (IV"): 

15 

L 1 — Z 1 -Z 2 -Z 3 -B' 

wherein the symbols have the meanings as defined above, or a salt thereof. 

[0221] The present method can be carried out by the same method as the above-described Method A. 
20 [0222] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV") 
with respect to Compound (XI). 

[0223] The reaction temperature is -50 to 1 50°C, preferably - 20 to 1 00°C. 

[0224] The reaction time may vary depending on the type of Compound (XI) or Compound (IV"), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
25 about 48 hours. 

Method T 

[0225] A compound in which Z 1 is -CH(R 6 ')- and Z 2 is a bond with respect to Formula (XIX'), is prepared by reacting 
30 Compound (XI) or a salt thereof with Compound (IV") represented by Formula (IV'"): 

o 

35 R 6, U Z 3 -B* 

wherein the symbols have the meanings as defined above, or a salt thereof. 

[0226] The present method can be carried out by the same method as the above-described Method B. 
40 [0227] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (IV") 
with respect to Compound (XI). 

[0228] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0229] The reaction time may vary depending on the type of Compound (XI) or Compound (IV"), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
45 about 48 hours. 

Method U 

[0230] Compound (XIX) or a salt thereof can be prepared by reacting Compound (XIX') or a salt thereof with Compound 
so (VIII). 

[0231] The reaction conditions, reaction solvent, reaction time and the like for the present reaction are set according 
to the reaction conditions and the like described for the reaction between Compound (VII) and Compound (VIII) according 
to Method F, or a method equivalent thereto. 

55 Method V 

[0232] Compound (XX) represented by Formula (XX): 
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Method S 



[0220] Compound (XIX') represented by Formula (XIX'): 



10 



1 




A m N— Z 1 -Z 2 -Z 3 - 
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P 1 — N A"' N-Z 1 -Z 2 -Z 3 -B 



wherein the symbols have the meanings as defined above, or a salt thereof can be prepared by eliminating the protective 
group (P 1 ) on the nitrogen atom constituting ring A of Compound (XIX) or a salt thereof. 

[0233] The reaction conditions, reaction solvent, reaction time and the like for the present reaction are set according 
to the reaction conditions and the like described for the deprotection reaction for Compound (XV) according to Method 
M, or a method equivalent thereto. 

Method FT 

[0234] A compound in which Y' is -(C=0)- with respect to Formula (X) is prepared by reacting Compound (II) or a salt 
thereof with Compound (XII) or a salt thereof. 

[0235] The present method can be carried out by the same method as the above-described Method C. 

[0236] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XII) 

with respect to Compound (II). 

[0237] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0238] The reaction time may vary depending on the type of Compound (II) or Compound (XII), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method r 



[0239] A compound in which Y' is a bond with respect to Formula (X) is prepared by reacting Compound (II) or a salt 
thereof with Compound (XIII) or a salt thereof. 

[0240] The present method can be carried out by the same method as the above-described Method D. 

[0241] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XIII) 

with respect to Compound (II). 

[0242] The reaction temperature is -50 to 150°C, preferably - 20 to 100°C. 

[0243] The reaction time may vary depending on the type of Compound (II) or Compound (XIII), types of solvent and 
base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes to 
about 48 hours. 

Method H" 

[0244] A compound in which Y' is -(C=Q)- with respect to Formula (X'): 




X"— Y-r— N a 4— Z 1 -Z 2 -Z 3 -B' 



is prepared by reacting Compound (XIX") represented by Formula (XIX"): 




wherein the symbols have the meanings as defined above, or a salt thereof with Compound (XII) or a salt thereof. 
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[0245] The present method can be carried out by the same method as the above-described Method C. 

[0246] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XII) 

with respect to Compound (XIX"). 

[0247] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 
5 [0248] The reaction time may vary depending on the type of Compound (XIX") or Compound (XII), types of solvent 
and base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes 
to about 48 hours. 

Method I" 

10 

[0249] A compound in which Y' is a bond with respect to Formula (X') is prepared by reacting Compound (XIX") or a 
salt thereof with Compound (XIII) or a salt thereof. 

[0250] The present method can be carried out by the same method as the above-described Method D. 
[0251] The reaction is carried out by using 0.5 to 5 equivalents, preferably 0.8 to 2 equivalents, of Compound (XIII) 
15 with respect to Compound (XIX"). 

[0252] The reaction temperature is -50 to 150°C, preferably -20 to 100°C. 

[0253] The reaction time may vary depending on the type of Compound (XIX") or Compound (XIII), types of solvent 
and base, reaction temperature or the like, but is usually about 1 minute to about 100 hours, preferably about 15 minutes 
to about 48 hours. 

20 

Method U' 

[0254] Compound (X) or a salt thereof can be prepared by reacting Compound (X') or a salt thereof with Compound 
(VIII). 

25 [0255] The reaction conditions, reaction solvent, reaction time and the like for the present reaction are set according 
to the reaction conditions and the like described for the reaction between Compound (VII) and Compound (VIII) according 
to Method F, or a method equivalent thereto. 

[0256] Other starting material Compounds (IV), (IV), (VI), (VIII) and (IX) can be prepared according to methods known 
per se, or methods equivalent thereto. 

30 [0257] When the compounds are obtained in their free forms by the above-described reactions, the compounds may 
be converted to salt forms according to conventional methods, and when the compounds are obtained in salt forms, the 
compounds may be converted to free products or other salts according to conventional methods. 
[0258] Here, the salt may be any salt as long as it does not adversely affect the reaction, but for example, the same 
ones as the salts used as Compound (I) may be mentioned. 

35 [0259] In the respective reactions for the syntheses of the above-described Compound (I) and starting material com- 
pounds, when a starting material compound has an amino group, a carboxyl group, a hydroxyl group or the like as the 
substituent, those in which the protective groups that are in general likely to be used in peptide chemistry or the like 
have been introduced, may be used as such groups, and after the reaction, the desired compounds can be obtained by 
eliminating the protective groups, if necessary. 

40 [0260] For the protective group for amino group, for example, the same groups as the above-described protective 
groups for imino group, and phthaloyl and the like are used. 

[0261] For the protective group for carboxyl group, for example, C^ alkyl (for example, methyl, ethyl, n-propyl, iso- 
propyl, n-butyl, tert-butyl, etc.) which may be substituted, allyl, benzyl, phenyl, trityl, trialkylsilyl and the like are used. 
For their substituent, halogen atom (for example, fluorine, chlorine, bromine, iodine, etc.), formyl, C^ alkylcarbonyl (for 

45 example, acetyl, propionyl, valeryl, etc.), nitro and the like are used, and the number of substituents is about 1 to 3. 

[0262] For the protective group for hydroxyl group, for example, C^_ 6 alkyl (for example, methyl, ethyl, n-propyl, iso- 
propyl, n-butyl, tert-butyl, etc.) which may be substituted, C 7 . 10 aralkyl (for example, benzyl, etc.), formyl, C^g alkylcar- 
bonyl (for example, acetyl, propionyl, etc.), benzoyl, C 7 . 10 aralkylcarbonyl (for example, benzylcarbonyl, etc.), tetrahy- 
dropyranyl, furanyl, silyl and the like are used. For their substituent, halogen atom (for example, fluorine, chlorine, 

so bromine, iodine, etc.), C^ alkyl (for example, methyl, ethyl, n-propyl, etc.), phenyl, C 7 . 10 aralkyl (for example, benzyl, 
etc.), C^e alkoxy (for example, methoxy, ethoxy, n-propoxy, etc.), nitro and the like are used, and the number of sub- 
stituents is about 1 to 4. 

[0263] For the method of eliminating protective groups, methods known per se, or methods equivalent thereto are 
used, and for example, methods of treating with acid, base, reduction, ultraviolet ray, hydrazine, phenylhydrazine, sodium 
55 N-methyldithiocarbamate, tetra butyl ammonium fluoride, palladium acetate and the like are used. 

[0264] The Compound (I) thus obtained can be isolated and purified from the reaction mixture by means that are 
known per se, for example, by using means such as extraction, concentration, neutralization, filtration, recrystallization, 
column chromatography, thin layer chromatography and the like. 
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[0265] The salt of the compound represented by Formula (I) can be prepared by means that are known per se, for 
example, by adding an inorganic acid or an organic acid to the compound represented by Formula (I). 
[0266] When Compound (I) is obtained as optical isomers, these individual optical isomers and mixtures thereof are 
of course included in the scope of the invention, and if desired, these isomers can be optically resolved according to 
methods known per se, or can be prepared individually. 

[0267] Compound (I) may be also a hydrate, and hydrates and anhydrates are all included in the scope of the invention. 
[0268] The compound represented by Formula (II'): 



wherein P° is a hydrogen atom or a protective group for imino group, and the other symbols have the meanings as 
defined above, or a salt thereof is useful as a synthetic intermediate of pharmaceutical compound for Compound (I), or 
the like. 

[0269] For the protective group for imino group represented by P°, the same ones as the above-described protective 
groups for imino group represented by P 1 , and the like are used. 

[0270] The compound (I) or its salt of the present invention is safe with low toxicity (for example, it is superior as 
medicaments from the viewpoints such as acute toxicity, chronic toxicity, genetic toxicity, reproductive toxicity, cardiac 
toxicity, drug interactions, carcinogenicity, and the like), inhibits FXa, and has anticoagulation effect; therefore it is useful 
for preventing and treating various arterial and venous thrombosis of animals, in particular mammals (for example, 
human being, monkey, cat, pig, horse, cattle, mouse, rat, guinea pig, dog, rabbit, and the like), for example, myocardial 
infarction, cerebral infarction, deep vein thrombosis, pulmonary thromboembolism or atherosclerotic obliterans, econo- 
my-class syndrome, thromboembolism during and post operation, and the following disorders. 

[0271] Among these, it is preferably used for preventing and treating ischemic cerebral infarction (in particular, throm- 
boembolic stroke due to atrial fibrillation, and the like; and ischemic cerebral infarction caused by progression of athero- 
sclerosis or activation of blood coagulation system), deep vein thrombosis or pulmonary thromboembolism. 



[0272] Prevention or treatment of cerebral infarction, ischemic cerebrovascular disorder, thromboembolic stroke 
caused by atrial fibrillation, heart failure or valvular disease, acute ischemic cerebral apoplexy, acute stage cerebral 
thrombosis, cerebrovascular contraction after subarachnoid hemorrhage, Alzheimer's disease, transient ischemic attack 
(TIA), mixed dementia, cerebrovascular dementia, asymptomatic/multiple cerebral infarction, lacunar infarction and the 
like, prognosis improvement or secondary onset prevention of cerebral infarction, prevention or treatment of thrombus 
after an extracranial and intracranial arterial bypass operation, combination use or supplemental use with a thrombolytic 
agent against cerebral infarction (among them, ischemic cerebrovascular disorder), combination therapy with an anti- 
platelet drug such as aspirin in preventing onset of cerebral infarction. 



[0273] Prevention or treatment of acute coronary disease such as acute myocardial infarction, myocardial infarction, 
ischemic coronary disease, unstable angina, myocardiopathy, acute heart failure, congestive chronic heart failure, val- 
vular disease and the like, prognosis improvement or secondary onset prevention of acute coronary disease such as 
angina, prevention or treatment of thrombus formation after artificial valve or artificial heart replacement, prevention or 
treatment of vascular reocclusion and restenosis after coronary intervention such as stent indwelling or PTCA (percu- 
taneous transluminal coronary angioplasty) or atherectomy, prevention or treatment of vascular reocclusion and reste- 
nosis after coronary bypass operation, combination use or supplemental use with a thrombolytic agent against acute 
coronary disease, combination therapy with an anti-platelet drug such as aspirin in preventing onset of myocardial 
infarction. 



[0274] Prevention or treatment of deep vein thrombosis, chronic arterial obliterans, atherosclerotic obliterans, periph- 
eral circulation failure such as Buerger's disease, peripheral circulation failure after frostbite, aneurysm, varix, adult 
respiratory distress syndrome, acute renal failure, chronic renal disease (e.g. diabetic nephropathy, chronic glumerular 




(II' ) 



Brain: 



Heart: 



Periphery: 
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nephritis, IgA nephropathy etc.), diabetic circulation disorder, pain, nerve disorder, diabetic complication such as diabetic 
retinopathy and the like, prognosis improvement or secondary onset prevention of deep vein thrombosis, prevention or 
treatment of deep vein thrombosis or pulmonary thromboembolism after a joint operation including total hip arthroplasty 
(THA) or total knee arthroplasty (TKA), prevention or treatment of deep vein thrombosis or pulmonary thromboembolism 

5 after an orthopedic, plastic surgical or general surgical operation including a spine operation, prevention or treatment of 
thrombus after a peripheral vascular bypass operation or artificial vessel or vena cava filter indwelling, prevention or 
treatment of reocclusion and restenosis after stent indwelling or PTA (percutaneous transluminal angioplasty) or periph- 
eral vascular intervention such as atherectomy, prevention or treatment of deep vein thrombosis or pulmonary throm- 
boembolism accompanied with acute internal disease, combination use or supplemental therapy with a thrombolytic 

10 agent against deep vein thrombosis and pulmonary thromboembolism, combination therapy with an anti-platelet drug 
such as aspirin in therapy of peripheral circulation failure such as arteriosclerotic obliterans. 

Others: 

15 [0275] Prevention or treatment of pulmonary embolism, acute pulmonary embolism, economy class syndrome, throm- 
bocytopenia or activation of blood coagulation system or complement activation caused by dialysis, thrombocytopenia 
on a major operation, thrombocytopenic purpura, disseminated intravascular coagulation syndrome (DIC) developed in 
a patient suffering from progression of arteriosclerosis or cancer metastasis or systemic inflammatory reaction syndrome 
(SIRS) or pancreatitis or cancer or leukemia or a major operation or sepsis or the like, various organ disorders such as 

20 fiver function disorder caused by oligemia or ischemia or retention of blood, various organ failures caused by progression 
of shock or DIC (e.g. lung failure, liver failure, kidney failure, heart failure etc.), systemic lupus erythematosus, diffuse 
collagen disease, hyperthyroidism, puerperal palsy and the like, inhibition of rejective response on transplantation, organ 
protection or function improvement on transplantation, prevention of perfusion blood coagulation during blood extracor- 
poreal circulation, substitute therapeutic use against development of thrombocytopenia caused by heparin administration, 

25 promotion of bedsore or wound healing, inhibition of activation of blood excessive coagulation reaction on various 
hormone supplement therapy, substitute therapeutic use for a patient resistant or contraindicative to a coumarin drug 
including warfarin, inhibition of activation of excessive coagulation reaction on administration of a blood preparation or 
a blood coagulation factor-containing preparation, and the like. 

[0276] Compound (I) of the invention can be administered orally or parenterally, as received or as a mixture with a 

30 pharmaceutical^ acceptable carrier. 

[0277] The preparation of the invention containing Compound (I) of the invention may be exemplified, as a formulation 
for oral administration, by tablet (including sugar-coated tablet and film-coated tablet), pill, granule, powder, capsule 
(including soft capsule and microcapsule), syrup, emulsion, suspension or the like; and as a formulation for parenteral 
administration, by injectable preparation, infusion, drip infusion, suppository or the like. It is also effective for the prep- 

35 aration to be provided as combination sustained release preparations with suitable bases (e.g., polymers of butyric acid, 
polymers of glycolic acid, copolymers of butyric acid-glycolic acid, mixture of polymers of butyric acid and polymers of 
glycolic acid, polyglycerol fatty acid esters, etc.). 

[0278] The content of Compound (I) in the preparation of the invention may vary depending on the form of preparation, 
but is usually 2 to 85% by weight, preferably 5 to 70% by weight, with respect to the total preparation. 

40 [0279] For the method of preparing Compound (I) in the above-described formulations, it is possible to apply known 
preparation methods that are generally used in the related art. When the above-described formulations are prepared, it 
is possible, if necessary, to prepare the formulations by suitably adding appropriate amounts of excipient, binding agent, 
disintegrant, gliding agent, sweetener, surfactant, suspending agent, emulsifying agent and the like that are conventionally 
used in the art of pharmaceutical preparation. 

45 [0280] For example, when Compound (I) is prepared into a tablet, preparation can be carried out by adding excipient, 
binding agent, disintegrant, gliding agent and the like; while when prepared into a pill or a granule, preparation can be 
carried out by adding excipient, binding agent, disintegrant and the like. When Compound (I) is prepared into a powder 
or a capsule, preparation can be carried out by adding excipient and the like; when prepared into a syrup, by adding 
sweetener and the like; and while when prepared into an emulsion or a suspension, by adding suspending agent, 

so surfactant, emulsifying agent and the like. 

[0281] Examples of the excipient include lactose, white sugar, glucose, starch, sucrose, microcrystalline cellulose, 
powdered licorice, mannitol, sodium hydrogen carbonate, calcium phosphate, calcium sulfate and the like. 
[0282] Examples of the binding agent include a 5 to 10 wt% starch liquid paste, a 10 to 20 wt% gum arabic solution 
or gelatin solution, a 1 to 5 wt% tragacanth solution, a carboxymethylcellulose solution, a sodium alginate solution, 

55 glycerin and the like. 

[0283] Examples of the disintegrant include starch, calcium carbonate and the like. 

[0284] Examples of the gliding agent include magnesium stearate, stearic acid, calcium stearate, purified talc and the 
like. 
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[0285] Examples of the sweetener include glucose, fructose, invert sugar, sorbitol, xylitol, glycerin, simple syrup and 
the like. 

[0286] Examples of the surfactant include sodium lauryl sulfate, Polysorbate 80, sorbitan monofatty acid ester, Polyoxyl 
40 stearate and the like. 

[0287] Examples of the suspending agent include gum arabic, sodium alginate, carboxymethylcellulose sodium, meth- 
ylcellulose, bentonite and the like. 

[0288] Examples of the emulsifying agent include gum arabic, tragacanth, gelatin, Polysorbate 80 and the like. 
[0289] In addition, when Compound (I) is prepared into the above-described formulations, if desired, appropriate 
amounts of colorant, preservative, fragrance, flavoring agent, stabilizer, thickening agent and the like that are conven- 
tionally used in the art of purification can be suitably added. 

[0290] The preparation of the invention containing Compound (I) can be used safely with stability and low toxicity. 
Daily dose of the preparation may vary depending on the condition or body weight of the patient, type of compound, 
administration route and the like; however, for example, when the preparation is to be orally administered to a patient 
having thrombosis, the daily dose for adult (body weight about 60 kg) is about 1 to 1000 mg, preferably about 3 to 500 
mg, and more preferably about 5 to 300 mg, in terms of the effective ingredient (the compound represented by Formula 
(I) or a salt thereof), which can be administered all at once, or in 2 to 3 portions. 

[0291] When Compound (I) of the invention is to be parenterally administered, it is usually administered in the form 
of liquid formulation (for example, injectable preparation). Daily dose thereof may vary depending on the subject of 
administration, subject organ, symptoms, administration method and the like; however, the preparation is favorably 
administered, for example, in the form of injectable preparation in an amount of usually about 0.01 mg to about 100 mg 
preferably about 0.01 to about 50 mg, and more preferably about 0.01 to about 20 mg, per 1 kg of body weight, through 
intravenous injection. The injectable preparation includes, in addition to intravenous injectable preparation, subcutaneous 
injectable preparation, intradermal injectable preparation, muscular injectable preparation, drip infusion preparation and 
the like, while the sustained preparation includes iontophoretic transdermal preparation and the like. Such injectable 
preparations are prepared by methods known per se, that is, by dissolving, suspending or emulsifying Compound (I) of 
the invention in sterile aqueous liquid or oily liquid. Examples of the aqueous liquid for injection include physiological 
saline, isotonic solutions containing glucose or other pharmaceutical adjuvants (for example, D-sorbitoI, D-mannitol, 
sodium chloride, etc.) and the like, and these may be used in combination with appropriate dissolution aids,'for example! 
alcohol (for example, ethanol), polyalcohol (for example, propylene glycol, polyethylene glycol), nonionic surfactant (for 
example, Polysorbate 80, HCO-50) and the like. Examples of the oily liquid include sesame oil, soybean oil and the like, 
and these may be used in combination with dissolution aids such as benzyl benzoate, benzyl alcohol and the like. 
Furthermore, buffering agent (for example, phosphate buffer solution, sodium acetate buffer solution), soothing agent 
(for example, benzalkonium chloride, procaine chloride, etc.), stabilizer (for example, human serum albumin, polyethylene 
glycol, etc.), preservative (for example, benzyl alcohol, phenol, etc.) and the like may be mixed therewith. Prepared 
injection liquids are usually filled in ampoules. 

[0292] The preparation of the invention can be used in combination with suitable drugs (hereinafter, abbreviated to 
combination drugs) such as thrombolytic agent (e.g., TPA, heparin, urokinase, etc.), Alzheimer's drug (for example 
Avan, Calan, etc.), anti-cholesterol drug (e.g., HMG-CoA reductase inhibitor such as simvastatin or pravastatin, etc.),' 
TG lower drug (e.g., Clofibrat, etc.), All antagonistic drug (e.g., candesartan cilexetil, losartan, etc.), antiplatelet drug 
(e.g., clopidogrel, abciximab, aspirin, etc.), Ca antagonistic drug (e.g., calslot, amlodipine, etc.), ACE inhibitor (e.g., 
enalapril, captopril, etc.), p-blocking drug (e.g., metoprolol, carvedilol, etc.), antiarrhythmic drug (e.g., procaine amide, 
etc.), and the like. These combination drugs may be low molecular weight compounds, or may be proteins of high 
molecular weight, polypeptides, antibodies, vaccines or the like. Here, the administration form of the compound of the 
invention and the combination drugs is not particularly limited, and it is favorable that the compound of the invention and 
the combination drugs are in a combined state upon administration. For such administration form, for example, mention 
may be made of (1) administration of a single preparation obtained by simultaneously formulating the compound of the 
invention and the combination drug, (2) simultaneous administration through the same administration route of two prep- 
arations obtained by separately formulating the compound of the invention and the combination drug, (3) administration 
with a time interval through the same administration route of two preparations obtained by separately formulating the 
compound of the invention and the combination drug, (4) simultaneous administration through different administration 
routes of two preparations obtained by separately formulating the compound of the invention and the combination drug, 
(5) administration with a time interval through different administration routes of two preparations obtained by separately 
formulating the compound of the invention and the combination drug (for example, administration in order of the compound 
of the invention -> combination drug, or administration in the reverse order), or the like. The amount of the combination 
drug to be administered can be appropriately selected with reference to the clinically used dosage. The mixing ratio of 
the compound of the invention and the combination drug can be appropriately selected in accordance with the subject 
of administration, administration route, disease to be treated, symptoms, combination, and the like. For example, when 
the subject of administration is human, the combination drug may be used in an amount of 0.01 to 100 parts by weight 
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relative to 1 part by weight of the compound of the invention. 

[0293] Compound (I) of the invention has excellent FXa inhibiting effect, and is useful as an anti-coagulant capable 
of oral uptake and having less side effect of hemorrhage. Compound (I) of the invention is advantageously used for the 
prevention and/or treatment of various diseases caused by thrombus and infarction. 
5 [0294] The present invention is further described in detail in reference to Examples, Preparation Examples and Ex- 
perimental Examples, but they are not intended to limit the invention and may be modified in the range not to be construed 
to limit the scope thereof, 

[0295] The elution in column chromatography of Examples was carried out under observation by means of TLC (Thin 
Layer Chromatography). In the TLC observation, 60F254 (manufactured by Merck & Co., Inc.) or NH (manufactured by 

10 Fuji Silysia Chemical, Ltd.) were adopted as a TLC plate, the solvent used for the elution in column chromatography 
was adopted as an eluent, a UV detector was adopted as the means for detection. As the silica gel for column, Kieselgel 
60 (70 to 230 meshes) or Kieselgel 60 (230 to 400 meshes) was used. As the basic silica gel for column, NH-DM 1020 
(manufactured by Fuji Silysia Chemical, Ltd.; 100 to 200 mesh) was used. NMR spectra were measured with a Varian 
Gemini 200 spectrometer by using tetra methyl si lane as internal or external standard. The chemical shift was indicated 

15 by 6, and a coupling constant was indicated by Hz. IR spectra were measured with a Shimadzu FTZR-8200 spectrometer. 
The numeric value in parenthesis with regard to a mixed solvent is a volumetric mixing ratio of each solvent. Moreover, 
"%" in the solution represents the number of grams in 100 mL of a solution. Abbreviations employed in Examples are 





described below. 


20 


s: 


singlet 




d: 


doublet 




t: 


triplet 




q: 


quartet 




dd: 


double doublet 


25 


m: 


multiplet 




br: 


broad 




brs: 


broad singlet 




brd: 


broad doublet 




J: 


coupling constant 


30 


WSC: 


water soluble carbodiimide 




THF: 


tetrahydrofuran 




DMF: 


dimethylformamide 




DMSO: 


dimethyl sulfoxide 




HOBt: 


1 -hydroxybenzotriazole 
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AIBN: 


2,2'-azobis(isobutyronitrile) 




NBS: 


N-bromosuccinimide 




Me: 


methyl 




Et: 


ethyl 




Pr: 


propyl 


40 


Bu: 


butyl 




Ac: 


acetyl 




Example 1 





45 3-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-5,6-dihydroimidazo[2,1-b][1,3]thiazole hydro- 
chloride 

[0296] 



55 




HC1 
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1a)tert-Butyl 4-((5,6-dihydroimidazo[2,1-b][1,3]thiazol-3-yl)methyl)piperidine-1-carboxylate hydrobromide 

[0297] tert-Butyl 4-(2-oxopropyl)piperidine-1-carboxyiate (1 .0 g) and 5,5-dibromobarbituric acid (1 .2 g) were dissolved 
in ether (30 mL) and mixed overnight. The precipitated crystals were filtered off, and the filtrate was concentrated. To 
the residue were added ethylenethiourea (0.46 g) and ethanol (30 mL), and the mixture was refluxed overnight. The 
precipitated crystals were collected by filtration to give the title compound (0.55 g) as pale yellow crystals 
NMR (CDCI 3 ) 8: 1.02-1.21 (2H, m), 1.45 (9H, s), 1.66-1.91 (3H, m), 2.20 (1H, d, J = 6.9), 2.61-2.80 (2H, m), 3.73 (2H 
t, J = 9.3), 4.07-4.13 (2H, m), 4.22 (2H, t, J = 9.3), 5.23 (1H, s). 

1b) 3-((1-(3-((6-Chloro-2-naphthyl)sulfony^ 

[0298] The compound (0.55 g) obtained in Example 1a) was dissolved in trifluoroacetic acid (10 mL) and mixed at 
room temperature for 1 hour. The solvent was concentrated, and then to the residue were added dichloromethane (20 
mL) and triethylamine (0.38 mL). With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (0.4 g), HOBt (0.23 g) 
and WSC (0.29 g) were added thereto and mixed at room temperature for 16 hours. The reaction solution was basified 
with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the 
title compound (0.13 g) as a white powder. 

NMR (CDCI3) 8: 1 .08-1 .22 (1 H, m), 1 .78-1 .93 (3H, m), 2.25-2.31 (2H, m), 2.53-2.69 (1 H, m), 2.90-3.1 5 (4H, m), 3.59-3 85 
(2H, m), 3.80-3.95 (3H, m), 4.32 (2H, t, J = 9.2), 4.55-4.62 (1H, m), 5.40 (1H, s), 7.66 (1H, dd, J = 2.2, 8.8), 7.95-8 05 
(4H, m), 8.55(1 H,s). 

1c) 3-((1-(3-((6-Chloro-2-naphthyl)sufo hy _ 
drochloride 

[0299] The compound (0.23 g) obtained in Example 1b) was treated with a solution of hydrogen chloride in ether to 
give the title compound (0.16 g) as white crystals. 

NMR (DMSO-d 6 ) 8: 0.65-0.91 (1H, m), 0.96-1.22 (2H, m), 1.43-4.79 (3H, m), 2.30-2.47 (2H, m), 2 60-2 79 (2H m) 
2.84-3.12 (1H, m), 3.52-3.68 (2H, m), 3.69-3.89 (1H, m), 4.07-4.40 (5H, m), 6.49 (1H, s), 7.96-7.73 (1H m) 7 93-7 97 
(1H, m), 8.17-8.28 (3H, m), 8.61 (1H, s), 9.78 (1H, s). 

Example 2 

3-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-5,6-dihydroimidazo[2,1-b][1,3]thiazole 
[0300] 




2a) tert-Butyl 4-(5,6-dihydroimidazo[2,1-b][1 ,3]thiazol-3-yl)piperidine-1-carboxylate hydrobromide 

[0301] tert-Butyl 4-acetylpiperidine-1 -carboxylate (1 .0 g) and 5,5-dibromobarbituric acid (1 .2 g) were dissolved in ether 
(30 mL) and mixed overnight. The precipitated crystals were filtered off, and the filtrate was concentrated. To the residue 
were added ethylenethiourea (0.46 g) and ethanol (30 mL), and the mixture was refluxed overnight. The precipitated 
crystals were collected by filtration to give the title compound (0.55 g) as pale yellow crystals 

NMR (CDCI3) 8: 1.12-1.58 (2H, m), 1.45 (9H, s), 1.68-2.05 (3H, m), 2.60-2.88 (2H, m), 3.76 (2H, t, J = 9.2) 4 05-4 15 
(2H, m), 4.22 (2H, t, J = 9.2), 5.23 (1H, s). 

2b) 3-(1-(3-((6-Chloro-2-naphthyl)sulfony^ 

[0302] The compound (0.50 g) obtained in Example 2a) was dissolved in trifluoroacetic acid (10 mL) and mixed at 
room temperature for 1 hour. The solvent was distilled off, and to the residue were added dichloromethane (20 mL) and 
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triethylamine (0.38 ml_). With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (0.4 g), HOBt (0.23 g) and WSC 
(0.29 g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The reaction solution was 
basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over 
anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column 
s to give the title compound (0.16 g) as a white powder. 

NMR (CDCI 3 ) 6: 1 .21 -1 .61 (2H, m), 1 .85-1 .99 (2H, m), 2.33-2.50 (1 H, m), 2.55-2.62 (2H, m), 2.83-2.91 (2H, m), 3.01 -3.1 3 
(1H, m), 3.51-3.59 (1H, m), 3.77 (2H, t, J = 9.2), 3.88-3.95 (1H, m), 4.22 (2H, t, J = 9.2), 4.55-4.62 (1H, m), 5.23 (1H, 
s), 7.58 (1H, dd, J = 1.8, 8.8), 7.86-7.95 (4H, m), 8.46 (1H, s). 

10 Example 3 

3-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-5,6-dihydroimidazo[2,1-b][1,3]thiaz hydro- 
chloride 

15 [0303] 



20 




25 3a) 1-(3-((6-Chloro-2-naphthyl)suIfonyl)propionyl)piperazine 

[0304] tert-Butyl 1-piperazine carboxylate (5.0 g) was dissolved in dichloromethane (20 ml_), and triethylamine (3.8 
ml_) was added thereto. With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (8.0 g), HOBt (4.5 g) and WSC 
(5.7 g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The reaction solution was 

30 basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over 
anhydrous magnesium sulfate. The solvent was distilled off, and the residue was dissolved in trifluoroacetic acid (25 
ml_) and mixed at room temperature for 1 hour. After concentrating the reaction solution, the. residue was basified with 
an aqueous potassium carbonate solution and extracted with chloroform. The extract was dried over anhydrous mag- 
nesium sulfate, and then the solvent was concentrated to give the title compound (8.7 g) as a pale brown oily matter. 

35 NMR (CDCI3) 5: 2.77 (2H, t, J = 5.1), 2.83-2.88 (4H, m), 3.42 (2H, t, J = 9.2), 3.48-3.58 (4H, m), 7.57 (1H, dd, J = 2.1, 
9.0), 7.90-7.94 (4H, m), 8.46 (1H, s). 

3b) 3-((4-(3-((6-Chloro-2-naphthyl)sulfonyO 

40 [0305] The compound (1.0 g) obtained in Example 3a) was dissolved in DMF (30 ml_). Potassium carbonate (0.75 g) 
and 3-chloromethyl-5,6-dihydroimidazo[2,1-b][1,3]thiazole hydrochloride (0.58 g) were added thereto, and the mixture 
was mixed at 70°C for 4 hours. After distilling off the solvent, the residue was poured into water, extracted with a mixture 
of chloroform-methanol, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and 
the residue was purified with a basic silica gel column to give a colorless oily matter. The oily matter was dissolved in 

45 ethyl acetate, and a 4 N solution of hydrogen chloride in ethyl acetate (0.4 ml_) was added thereto. The precipitated solid 
was collected by filtration to give the title compound (0.80 g) as a colorless powder. 

NMR (DMSO-d 6 ) 8: 2.75-2.89 (4H, m), 3.46-3.67 (6H, m), 4.26-4.31 (6H, m), 4.56-4.68 (2H, m), 7.02-7.23 (1H, s), 
7.73-7.79 (1H, m), 7.98-8.04 (1H, m), 8.18-8.34 (3H, m), 8.67 (1H, s). 

50 Example 4 

1-(3-((6-Chloro-2-naphthyl)sulfonyl)propyl)-4-(5,6-dihydroimidazo[2,1-b][1,3]thiazol-3-yl)methyl-2-piperazinone hydro- 
chloride 

55 [0306] 
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CI 




HC1 



4a) tert-Butyl 4-(3-((6-chloro-2-naphthyl)thio)propyl)-3-oxopiperazine-1-carboxylate 

[0307] tert-Butyl 3-oxopiperazine-1-carboxylate (2.0 g) was dissolved in DMF (30 mL), and sodium hydride (0.5 g) 
was added thereto. With ice cooling, 2-chloro-6-((3-chloropropyl) thio) naphthalene (2.7 g) was added thereto, and the 
mixture was mixed at 60°C for 3 hours. The reaction solution was poured into water, then extracted with chloroform, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified 
with a silica gel column to give the title compound (4.0 g) as a pale brown oily matter. 

[0308] NMR (CDCI 3 ) 8: 1 .48 (9H, s), 1 .92-1 .99 (2H, m), 3.05 (2H, t, J = 6.8) , 3.34 (2H, t, J = 5.8), 3.57 (2H, t J = 6 8) 
3.64 (2H, t, J = 5.8), 4.09 (2H, s), 7.40-7.46 (2H, m), 7.68-7.79 (4H, m). 

4b) tert-Butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propyl)-3-oxopiperazine-1-carboxylate 

[0309] The compound (4.0 g) obtained in Example 4a) was dissolved in ethyl acetate (50 mL). 3-Chloroperbenzoic 
acid (7.4 g) was added thereto at 5°C or lower, and the mixture was mixed for 1 hour. The reaction solution was poured 
into an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off to give the title compound (2.6 g) as white crystals 
NMR (CDCI3) 5: 1.48 (9H, s), 2.04-2.12 (2H, m), 3.18-3.23 (2H, m), 3.36 (2H, t, J = 8.0 ), 3.54 (2H, t, J = 10 5) 3 66 
(2H, t, J = 8.0), 4.06 (2H, s), 7.61 (1H, dd, J = 2.7, 13.8), 7.92-7.99 (4H, m), 8.48 (1H, s). 

4c) 1-(3-((6-Chloro-2-naphthyi)sulfonyl)propyl)-2-piperazinone 

[0310] The compound (2.6 g) obtained in Example 4b) was dissolved in trifluoroacetic acid (15 mL) and mixed at room 
temperature for 1 hour. The solvent was distilled off, and the residue was poured into an aqueous potassium carbonate 
solution. Then, the mixture solution was extracted with chloroform, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off to give the title compound (2.4 g) as a brown oily matter. 

NMR (CDCI3) 5: 2.01-2.08 (2H, m), 3.07 (2H, t, J = 4.6), 3.18-3.23 (2H, m), 3.31 (2H, t, J = 4.6), 4.48-4 52 (4H m) 
7.58-7.60 (1 H, m), 7.90-7.97 (4H, m), 8.46 (1 H, s). ' 

4d) H3-((6-Chloro-2-naphthyl)sulfo^ 

[0311] The compound (1 .0 g) obtained in Example 4c) was dissolved in DMF (30 mL). Potassium carbonate (0.75 g) 
and 3-chloromethyl-5,6-dihydroimidazo[2,1-b][1,3]thiazole hydrochloride (0.58 g) were added thereto, and the mixture 
was mixed at 70°C for 4 hours. After distilling off the solvent, the residue was poured into water, extracted with a mixture 
of chloroform-methanol, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and 
the residue was purified with a basic silica gel column to give an oily matter. The oily matter was dissolved in acetone, 
a 4 N solution of hydrogen chloride in diethyl ether was added thereto, and the precipitated solid was collected by filtration 
to give the title compound (0.33 g) as a pale yellow powder. 

NMR (DMSO-d 6 ) 8: 1.81-1.98 (2H, m), 3.42-3.98 (12H, m), 4.33-4.38 (2H, m), 4.51-4.55 (2H, m), 7.05 (1H, s), 7.82-7 87 
(1H, m), 8.07-8.11 (1H, m), 8.26-8.42 (3H, m), 8.74 (1H, s), 9.84 (1H, brs). 

Example 5 

N-((2Z)-4-((4-(3-((6-Chloro-2-naptt 
dene)-N-methylamine dihydrochloride 

[0312] 
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Me 



5 




10 [0313] A suspension of 1-(3-((6-chtoro-2-naphthyl)sulfonyl)propionyl)piperazine (2.5 g) obtained in Example 3a), 
N-((2ZH-chloromethyl-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamin hydrochloride (2.2 g) and potassium car- 
bonate (2.4 g) in DMF (50 mL) was mixed at 65°C for 3 hours. The solvent was distilled off under reduced pressure, the 
residue was diluted with an aqueous potassium carbonate solution, and extracted with chloroform. The extract was dried 
over anhydrous magnesium sulfate, and then concentrated under reduced pressure. The product, which was obtained 

15 by the purification of the residue with a basic silica gel column, was dissolved in ethyl acetate. A solution of hydrogen 
chloride in ether was added thereto, and the mixture was concentrated and dried to give the title compound (2.4 g) as 
a colorless powder. 

NMR (CDCI 3 ) 5: 1 .70-1 .82 (2H, m), 2.44-2.55 (4H, m), 2.93-3.01 (2H, m), 3.1 1 (3H, s), 3.34 (2H, s), 3.46 (3H, s), 3.53-3.70 
(4H, m), 5.84 (1H, s), 7.68-7.73 (1H f m), 8.04-8.08 (4H, m), 8.58 (1H, s). 

20 

Example 6 

N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sufo^ 
dene)-N-propylamine 

25 

[0314] 



30 



35 




CH3 

40 [0315] In the same manner as in Example 3b), the title compound (1.5 g) as pale yellow crystals was obtained from 
1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)piperazine (2.0 g) obtained in Example 3a) and N-(4-chloromethyl-3-pro- 
pyl-1,3-thiazol-2(3H)-ylidene)-N-propylamine hydrochloride (1.6 g). 

NMR (CDCI3) 5: 1 .01-1 .1 1 (6H, m), 1 .72-1 .83 (4H, m), 2.43-2.55 (4H, m), 2.97 (2H, t, J = 7.6), 3.14 (2H, t, J = 7.0), 3.37 
(2H, s), 3.53-3.70 (6H, m), 3.86 (2H, t, J = 7.8), 5.76 (1 H, s), 7.61 (1 H, dd, J = 1 .4, 8.8), 8.04-8.08 (4H, m), 8.58 (1 H, s). 

45 

Example 7 

N-((2Z)-3-Butyl-4-((4-(3-((6-chloro 
1-butylamine 

50 

[0316] 



55 
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CH3 



[0317] In the same manner as in Example 3b), the title compound (1 .7 g) as pale yellow crystals was obtained from 
1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)piperazine (2.5 g) obtained in Example 3a) and N-(3-butyM-chloromethyl- 
1 ,3-thiazol-2(3H)-ylidene)-N-butylamine hydrochloride (2.3 g). 

NMR (CDCI3) 5: 0.99-1.09 (6H, m), 1.37-1.76 (8H, m), 2.44-2.53 (4H, m), 2.97 (2H, t, J = 7.4), 3.17 (2H, t, J = 7 0) 3 31 
(2H, s), 3.53-3.70 (6H, m), 3.90 (2H, t, J = 8.2), 5.76 (1H, s), 7.61 (1H, dd, J = 1.4, 8.8), 8.04-8.08 (4H, m), 8.59 (1H, s). 

Example 8 

N-((2Z)-4-((4-(3-((6-Chloro-2-naptt 
ethylamine hydrochloride 

[0318] 




[0319] The oily matter, which was obtained from 1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1.5 g) ob- 
tained in Example 3a) and N-(4-chloromethyl-3-ethyl-1,3-thiazol-2(3H)-ylidene)-N-ethylamine hydrochloride (1.0 g) in 
the same manner as in Example 3b), was dissolved in acetone (2 ml_). A solution of hydrogen chloride in ethanoi was 
added thereto, and the precipitated solid was collected by filtration to give the title compound (0 51 g) as white crystals 
NMR (DMSO-d 6 ) 5: 1 .19 (3H, t, J = 6.8), 1 .29 (3H, t, J = 7.3), 2.80 (3H, t, J = 7.1), 3.39 (3H, dt, J = 12.4, 6.2) 3 57-3 68 
(3H, m), 3.95 (6H, s), 4.33 (3H, s), 7.75 (1 H, dd, J = 8.7, 2.1 ), 8.00 (1 H, dd, J = 8.8, 1 .8), 8.20 (1 H, d, J = 8 9) 8 26-8 33 
(2H, m), 8.66(1, s). 

Example 9 

N-((2Z)-4-((4-(3-((6-Chloro-2-nap 
dene)-N-isopropylamine hydrochloride 

[0320] 
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5 




10 

[0321] In the same manner as in Example 3b), the title compound (1 .0 g) as white crystals was obtained from 1-(3-((6- 
chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1 .4 g) obtained in Example 3a) and N-(4-chloromethyl-3-isopropyl-1 ,3- 
thiazol-2(3H)-ylidene)-N-isopropylamihe hydrochloride (1.0 g). 
15 NMR (CDCI 3 ) 5: 1.23-1.27 (12H, m), 1.36-1.49 (2H, m), 2.45-2.54 (4H, m), 2.93-2.96 (2H, m), 3.25 (2H, s), 3.55-3.70 
(6H, m), 4.41-4.58 (1H, m), 5.67 (1H, s), 7.68-7.73 (1H, m), 8.04-8.13 (4H, m), 8.58 (1H, s). 

Example 10 

20 N-((2Z)-4-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-3-methyl-1 f 3-thiazol^ 
dene)-N-methylamine hydrochloride 

[0322] 

25 



30 




HCl 



n-ch 3 

35 

10a)tert-Butyl4-(((2Z)-3-methyl-2-(meth^ hydrobro- 
mide 

[0323] tert-Butyl 4-(2-oxopropyl)piperidine-1-carboxylate (1 .0 g) and 5,5-dibromobarbituric acid (1 .2 g) were dissolved 
40 in ether (30 ml_) and mixed overnight. The precipitated crystals were filtered off, and the filtrate was concentrated. To 
the residue were added N, NT -dimethylthiourea (0.46 g) and ethanol (30 ml_), and the mixture was refluxed overnight. 
The precipitated crystals were collected by filtration to give the title compound (0.60 g) as a pale yellow oily matter. 
NMR (CDCI 3 )5: 1 .01-1 .15 (2H, m), 1.28 (9H, s), 1.62-1.72 (3H, m), 2.31-2.34 (2H, m), 2.62-2.78 (3H, m), 2.98 (3H, s), 
3.02 (2H, d, J = 4.5), 3.23 (3H, s), 5.52 (1H, s). 

' 45 

10b) N-((2Z)-4-((1-(3-((6-Chloro-2-nap 
dene)-N-methylamine 

[0324] The compound (1 .2 g) obtained in Example 10a) was dissolved in concentrated hydrochloric acid (5 ml_) and 
50 mixed at room temperature for 1 hour. The solvent was distilled off, and to the residue were added dichloromethane (50 
ml_) and triethylamine (0.87 mL). With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (0.92 g), HOBt (0.52 
g) and WSC (0.65 g) were added to the solution, and mixed at room temperature for 16 hours. The reaction solution 
was basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried 
over anhydrous magnesium sulfate. The reaction solution was distilled off, and the residue was purified with a basic 
55 silica gel column to give the title compound (0.31 g) as a colorless powder. 

NMR (CDCI 3 )8: 0.94-1.16 (3H, m), 1.61-1.77 (3H, m), 2.26 (2H, d, J =6.6), 2.39-2.48 (1H, m), 2.77-2.84 (4H, m), 3.17 
(3H, s), 3.47-3.61 (2H, m), 3.75-3.80 (1H, m), 4.12-4.46 (1H, m), 5.46 (1H, s), 7.51 (1H, dd, J = 1.8, 8.8), 7.83-7.90 (4H, 
m), 8.41 (1H, s). 
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Example 1 1 

N-((2Z)-4-((4-(3-((5-Chloro-1H-indol-2^ 
dene)-N-methylamine 

[0325] 




11a) tert-Butyl 4-(((22)-3-methyl-2-methylimino-2,3-dihydro-1 ,3-thiazol-4-yl)methyl)piperazine-1-carboxylate 

[0326] tert-Butyl piperazine-1-carboxylate (2.5 g) was dissolved in acetonitrile (50 mL). Potassium carbonate (3 7 g) 
and N-(4-chloromethyl-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (3.2 g) were added thereto 
and the mixture was mixed under reflux for 4 hours. The solvent was distilled off, and to the residue was added an 
aqueous potassium bicarbonate solution. The mixture was then extracted with chloroform, and the extract was dried 
over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel 
column to give the title compound (4.3 g) as a brown oily matter. 

NMR (CDCI 3 ) 5: 1 .43 (9H, s), 2.35-3.36 (3H, m), 2.97 (3H, s), 2.31 (2H, s), 3.33 (3H, s), 3.36-3.40 (4H, m), 5.69 (1 H, s). 

1 1 b) N-((22)-4-((4-(3-((5-Chloro-1 H-indol-2-yl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl-1 ,3-thiazol-2(3H)-vli- 
dene)-N-methylamine ' ' 

[0327] The compound (1 .5 g) obtained in Example 1 1a) was dissolved in concentrated hydrochloric acid (5 mL) and 
mixed at room temperature for 1 hour. The reaction solution was concentrated, and then to the residue were added 
dichloromethane (50 mL) and triethylamine (1.3 mL). With ice cooling, (3-((1-tert-butoxycarbonyl-5-chloro-1H-indol-2- 
yl)sulfonyl)propionic acid (1.8 g), HOBt (0.77 g) and WSC (0.96 g) were added thereto, and the mixture was mixed at 
room temperature for 16 hours. The reaction solution was basified with an aqueous potassium carbonate solution then 
extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off 
and the residue was purified with a basic silica gel column to give the title compound (0.31 g) as white crystals 
NMR (CDCI3) 6: 2.36-2.47 (4H, m), 2.93 (2H, t, J = 7.6), 3.09 (3H, s), 3.29 (2H, s), 3.43 (3H, s), 3.48-3.58 (4H, m) 3 76 
(2H, t, J = 7.6), 5.84 (1H, s), 7.20 (1H, s), 7.33-7.49 (3H, m), 7.75 (1H, d, J = 1.4). 

Example 12 

4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)mem dihydrochlo- 
[0328] 
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12a) 4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propan^ 

[0329] A suspension of 1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1.5 g) obtained in Example 3a), 4- 
chloromethyl-1,3-thiazol-2-amine hydrochloride (0.76 g) and potassium carbonate (1.12 g) in acetonitrile (50 ml_) was 
5 refluxed for4 hours, and then the solvent was distilled off under reduced pressure. The residue was diluted with potassium 
carbonate, and extracted with chloroform. The extract was dried over anhydrous magnesium sulfate, and then the solvent 
was distilled off under reduced pressure. The residue was purified with a basic silica gel column to give the title compound 
(1 .4 g) as white crystals. 

NMR (CDCI 3 ) 5: 2.37 (2H, t, J = 5.1 ), 2.44 (2H, t, J = 5.1), 2.84 (2H, t, J = 7.8), 3.38 (2H, s), 3.45-3.57 (6H, m), 4.92 (2H, 
10 brs), 6.31 (1 H, s), 7.58 (1 H, dd, J = 2.1 , 9.0), 7.90-7.95 (4H, m), 8.45 (1 H, s). 

12b) 4-((4-{3-((6-Chloro-2-naphthyl)sulfonyl)propa dihy- 
drochloride 

15 [0330] The compound (0.5 g) obtained in Example 11a) was dissolved in DMF (1.0 ml_), methyl iodide (0.13 mL) was 
added thereto at room temperature, and the mixture was mixed at 80°C overnight. The reaction solution was poured 
into water and extracted with a mixed solution of chloroform and methanol, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column. The product 
was treated with a solution of hydrogen chloride in ether (5 mL) to give the title compound (0.23 g) as white crystals. 

20 NMR (CDCI3) 5: 2.28-2.41 (4H, m), 2.78-2.86 (2H, m), 3.15 (2H, s), 3.30 (3H, s), 3.34-3.55 (6H, m), 5.57 (1H, s), 7.55 
(1H, dd, J = 1.8, 8.8), 7.87-7.92 (4H, m), 8.43 (1H, s) . 

Example 13 

25 Ethyl (2Z)-4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl-2-(methylimino)-2 
dro-1 ,3-thiazole-5-carboxylate 

[0331] 



35 




N—CHj 



40 

[0332] Ethyl (22)-3,4-dimethyl-2-methylimino-2,3-dihydro-1,3-thiazole-5-carboxylate (2.8 g) was dissolved in 1,2- 
dichloroethane (30 mL). AIBN (0.1 g) and NBS (2.3 g) were added thereto, and the mixture was refluxed for 1 hour. The 
reaction solution was basified with an aqueous potassium carbonate solution, and then extracted with chloroform. The 
extract was dried over anhydrous magnesium sulfate, and the solvent was distilled off. In the same manner as in Example 
45 3b), the title compound (0.14 g) as a white powder was obtained from the resulting ethyl (2Z)-4-bromomethyl-3-methyl- 
2-methyiimino-2,3-dihydro-1,3-thiazole-5-carboxylate (1.5 g) and 1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)pipera- 
zine (1 .5 g) obtained in Example 3a). 

NMR (CDCI3) 6: 1.28 (3H, t, J = 7.2), 2.39-2.48 (4H, m), 2.79 (2H, t, J = 7.8), 2.96 (3H, s), 3.37 (3H, s), 3.32-3.53 (6H, 
m), 3.81 (2H, s), 4.19 (2H, q, J = 7.2), 7.52 (1H, dd, J = 1.8, 8.8), 7.86-7.91 (4H, m), 8.41 (1H, s). 

50 

Example 14 

N-((2Z)-4-( 1 -(3-((6-Chloro-2-naph^ 
amine 

55 

[0333] 
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14a) tert-Butyl 4-((2Z)-3-methy|.2-methylimino-2,3-dihydro-1 ,3-thiazol-4-yl)piperidine-l-carboxylate hydrobromide 

[0334] tert-Butyl 4-acetylpiperidine-1 -carboxylate (2.0 g) and 5,5-dibromobarbituric acid (2.4 g) were dissolved in ether 
(30 mL) and mixed overnight. The precipitated crystals were filtered off, and the filtrate was concentrated. To the residue 
were added N.N'-dimethylthiourea (0.95 g) and ethanol (30 mL), and the mixture was refluxed overnight. The precipitated 
crystals were collected by filtration to give the title compound (0.1 6 g) as pale yellow crystals. 

NMR (CDCI 3 ) 8: 1.11-1.15 (2H, m), 1.45 (9H, s), 1.68-1.67 (3H, m), 2.31-2.34 (2H, m), 2.62-2.68 (2H, m), 2.98 <3H, s) 
3.02 (2H,d, J =4.5), 3.23 (3H, s), 5.52(1 H, s). 

14b) N-((2Z)-4-(1-(3-((6-Chloro-2-naphto 
methylamine 

[0335] The compound (1 .2 g) obtained in Example 14a) was dissolved in 1 N hydrochloric acid and mixed for 1 hour. 
The reaction solution was basified with an aqueous potassium carbonate solution, then extracted with chloroform, and 
the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and to the residue were added 
dichloromethane (50 mL) and triethylamine (1.6 mL). With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid 
(1.7 g), HOBt (0.97 g) and WSC (1.2 g) were added thereto, and the mixture was mixed at room temperature for 16 
hours. The reaction solution was basified with an aqueous potassium carbonate solution, then extracted with chloroform, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified 
with a basic silica gel column to give the title compound (0.16 g) as a white powder. 

NMR(CDCI 3 )5: 1.36-1.51 (2H, m), 1.94-2.11 (2H, m), 2.60-2.72 (2H, m), 2.93-3.02 (2H, m), 3.04 (3H, s), 3 12-3 25 (1H 
m), 3.33 (3H, s), 3.61-3.69 (2H, m), 3.98-4.05 (1H, m), 4.66-4.72 (1H, m), 5.54 (1H, s), 7.64 (1H, dd, J = 1 8 8 8)' 
8.00-8.04 (4H, m), 8.55(1 H, m). ' h 

Example 15 



N-((2Z)-5-((4-(3-((6-Chloro-2-na 
dene)-N-methylamine 

[0336] 




[0337] (2Z)-3,4-Dimethyl-2-methylimino-2,3-dihydro-1,3-thiazole-5-carboxylic acid (0.6 g) was dissolved in dichlo- 
romethane (30 mL), and triethylamine (0.14 mL) was added thereto. With ice cooling, 1-(3-((6-chloro-2-naphthyl)sulfonyl) 
propionyl)piperazine (1 .0 g), HOBt (0.42 g) and WSC (0.57 g) were added thereto, and the mixture was mixed at room 
temperature for 16 hours. The reaction solution was basified with an aqueous potassium carbonate solution, then 
extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off 
and the residue was purified with a basic silica gel column to give the title compound (0.13 g) as a white powder 
NMR (CDCI3) 5: 2.21 -2.38 (2H, m), 2.24 (3H, s), 2.86-2.93 (2H, m), 2.99 (3H, s), 3.27 (3H, s), 3.27-3.30 (2H, m) 3 50-3 64 
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(6H, m), 7.58 (1H, dd, J=1.8, 8.4), 7.91-7.97 (4H, m), 8.47 (1H, s). 
Example 16 

N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)^^ 
methylamine 

[0338] 



a 




16a) 4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-pipera2inyl)methyl)-N-methy 

[0339] In the same manner as in Example 3b), the title compound (1 .2 g) as white crystals was obtained from 1-(3-((6- 
chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1.5 g) obtained in Example 3a) and 4-chloromethyl-N-methyl-1,3-thia- 
zo!-2-amine hydrochloride (0.81 g). 

NMR (CDCI 3 ) 5: 2.37 (2H, t, J = 5.1 ), 2.46 (2H, t, J = 5.1 ), 2.82-2.87 (2H, m), 2.95 (3H, t, J = 5.1 ), 3.40 (2H, s), 3.45-3.57 
(6H, m), 5.15-5.16 (1H, m), 6.30 (1H, s), 7.58 (1H, dd, J = 1.5, 8.7), 7.90-7.95 (4H, m), 8.45 (1H, s). 

16b) N-((2Z)-4-((4-(3-((6-Chloro-2-naphthy!)su^ 
dene)-N-methylamine 

[0340] The compound (0.5 g) obtained in Example 11a) was dissolved in DMF (1.0 mL), ethyl iodide (0.21 mL) was 
added thereto at room temperature, and the mixture was mixed at 80°C overnight. The reaction solution was poured 
into water, extracted with a mixed solution of chloroform and methanol, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the 
title compound (0.04 g) as a colorless powder. 

NMR (CDCI3) 5: 1.22 (3H, t, J = 6.9), 2.31-2.41 (4H, m), 2.81-2.86 (2H, m), 2.96 (3H, s), 3.20 (2H, s), 3.40-3.56 (6H, 
m), 3.85 (2H, q, J = 6.9), 5.68 (1H, s), 7.55 (1H, dd, J = 1.8, 8.8), 7.86-7.93 (4H, m), 8.44 (1H, s.). 

Example 17 

[0341] Methyl 1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thia- 
zol-4-yl)methyl)piperazine-2-carboxylate 
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17a) 1-tert-Butyl 3-methyl 4-(3-((6-chloro-2-naphthyl)suffonyl)propionyl)piperazine-1,3-dicarboxylate 

[0342] 1-tert-Butyl 3-methyl piperazine-1 ,3-dicarboxylate (JP-W No. 3-232864: 5.0 g) was dissolved in dichlorometh- 
ane (20 ml_), and triethylamine (3.8 mL) was added thereto. With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl propionic 
acid (8.0 g), HOBt (4.5 g) and WSC (5.7 g) were added thereto, and the mixture was mixed at room temperature for 16 
hours. The reaction solution was basified with an aqueous potassium carbonate solution, then extracted with chloroform, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off to give the title compound 
(8.7 g) as a pale brown oily matter. 

NMR (CDCI 3 ) 6: 1 .38 (9H, s), 2.85-3.01 (4H, m), 3.65 (3H, m), 3.50-3.61 (4H, m), 3.97-4.15 (1.3H, m), 4.25-4.34 (0 7H 
m), 4.48-4.70 (0.7H, m), 4.92-4.96 (1.3H, m), 7.59 (1H, dd, J = 2.1, 9.0), 7.90-7.94 (4H, m), 8.46 (1H, s). 

17b) Methyl 1-(3-((6-chloro-2-naphthyl)sufo^ 
4-yl)methyl)piperazine-2-carboxylate 

[0343] The compound (2.4 g) obtained in Example 17a) was dissolved in concentrated hydrochloric acid (15 mL) and 
mixed at room temperature for 1 hour. The reaction solution was basified with an aqueous potassium carbonate solution, 
then extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled 
off, and the residue was dissolved in DMF (30 mL). Potassium carbonate (0.84 g) and N-(4-chloromethyl-3-methyl-1,3- 
thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (0.65 g) were added thereto, and the mixture was mixed at 70°C 
for 4 hours. The solvent was distilled off, and the residue was poured into water. The mixture was extracted with a mixed 
solution of chloroform-methanol, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled 
off, and the residue was purified with a basic silica gel column to give the title compound (0.98 g) as a white powder 
NMR (CDCI3) 5: 1.91-2.32 (2H, m), 2.64-3.10 (2H, m), 2.99 (3H, s), 3.18-3.35 (1H, m), 3.24 (3H, s), 3.31-3 63 (5 6H 
m), 3.65 (3H, s), 3.70 (0.6H, s), 4.22^.30 (0.4H, m), 4.32-4.48 (0.4H, m), 5.13 (1H, s), 5.74 (1H, s), 7 57 (1H dd J = 
2.1, 8.0), 7.91-7.95 (4H,m), 8.46 (1H,s). * ' 

Example 18 

3-(2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)ethyl)-1,3-thiazol-2(3H)-imine 
[0344] 




18a) 3-((6-Chloro-2-naphthyl)sulfonyl)propionyl chloride 

[0345] 3-((6-Chloro-2-naphthyl)sulfonyl)propionic acid (14.9 g), thionyl chloride (4.4 mL) and DMF (2 drops) were 
added to toluene (100 mL), and the mixture was refluxed for 1.5 hours. The solvent was distilled off under reduced 
pressure, and the residue was washed with ether and hexane to give the title compound (15.5 g) as a brown solid 
NMR (CDCI3) 6: 3.35-3.44 (2H, m), 3.49-3.57 (2H, m), 7.62 (1H, dd, J = 2.0, 8.0), 7.87-8.00 (4H, m), 8.48 (1H, s). 

18b) 2-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)-1-piperidinyl)ethanol 

[0346] To a solution of ice-cooled 2-(4-piperidyl)ethanol (3.70 g) and sodium hydrogen carbonate (2.03 g) in water 
(50 mL)-THF (50 mL) was portionwise added the compound (7.57 g) obtained in Example 18a). The reaction mixture 
was mixed at 0°C for 1 hour, and then THF was distilled off under reduced pressure and extracted with ethyl acetate 
The extract was washed with water, and then dried over anhydrous magnesium sulfate. The solvent was distilled off 
and the residue was purified with a silica gel column to give the title compound (6.18 g) as a brown oily matter 
NMR (CDCI3) 5: 1 .01-1 .13 (2H, m), 1 .45-1 .56 (2H, m), 1 .67-1 .81 (2H, m), 2.45-2.57 (1 H, m), 2.80-2.90 (2H m) 2 93-3 06 
(1 H, m), 3.52-3.60 (2H, m), 3.66-3.83 (3H, m), 4.44-4.50 (1 H, m), 7.59 (1 H, dd, J = 1 .8, 8.8), 7.93-7.97 (4H m) 8 47 (1 H s) 
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18c) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-4-(2-iodoethyl)piperidine 

[0347] To a solution of the compound (6.18 g) obtained in Example 18b) in ethyl acetate (100 mL), methane sulfonyl 
chloride (1 .4 mL) was added with ice cooling, and the mixture was mixed at 0°C for 1 .5 hours. The reaction solution was 

5 washed with water and dried over anhydrous magnesium sulfate, and the solvent was distilled off. The residue was 
dissolved in acetonitrile (100 mL), sodium iodide (11.3 g) was added thereto, and the mixture was mixed at room 
temperature for 24 hours. The solvent was distilled off under reduced pressure, water was added thereto, and the mixture 
was extracted with ethyl acetate. The extract was washed with water, and then dried over anhydrous magnesium sulfate. 
The solvent was distilled off, and then the residue was purified with a silica gel column to give the title compound (5.58 g). 

10 NMR (CDCI 3 ) 8: 0.90-1.23 (2H, m), 1.60-1.84 (5H, m), 2.46-2.58 (1H, m), 2.82-2.90 (2H, m), 2.95-3.08 (1H, m), 3.20 
(2H, t, J = 6.7), 3.51-3.60 (2H, m), 3.79 -3.86 (1H, m), 4.46-4.53 (1H, m), 7.60 (1H, dd, J = 1.8, 8.8), 7.92-7.97 (4H, m), 
8.48 (1H,s). 

18d) 3-(2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)ethyl)-1,3-thiazol-2(3H)-imine 

15 

[0348] 1 ,3-Thiazol-2-amine (0.12 g) was dissolved in DMF (0.5 mL), and the compound (0.6 g) obtained in Example 
18c) was added thereto at room temperature, and the mixture was mixed at 80°C overnight. The reaction solution was 
poured into water, extracted with a mixed solution of chloroform and methanol, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the 
20 title compound (0.1 1 g) as a white powder. 

NMR (CDCI3) 6: 0.82-1 .13 (2H, m), 1 .38-1 .84 (6H, m), 2.36-2.48 (1 H, m), 2.74-2.98 (3H, m), 3.45-3.54 (2H, m), 3.61-3.76 
(3H, m), 4.35-4.42 (1H, m), 5.68 (1H, d, J = 5.2), 6.29 (1H, d, J = 5.2), 7.52 (1H, dd, J = 1.8, 8.8), 7.86-7.90 (4H, m), 
8.40 (1H, s). 

25 Example 19 

4-(3-((6-Chlorch2-naphthyl)sulfonyl)pro 
2-piperazinone 

30 [0349] 



35 



40 




N-CH3 

[0350] tert-Butyl 3-oxopiperazine-1-carboxylate (1.5 g) was dissolved in DMF (50 mL), and sodium hydride (0.3 g) 
45 was added thereto. With ice cooling, N-(4-chloromethyl-3-methyl-1 f 3-thiazol-2(3H)-ylidene)-N-methylamine hydrochlo- 
ride (1 .6 g) was added thereto, and the mixture was mixed at 80°C for 3 hours. The solvent was distilled off, and the 
residue was poured into water, then extracted with chloroform, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off to give 1-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)methyl)-2- 
piperazinone (1 .7 g) as a pale brown oily matter (a crude product). The resulting oily matter was dissolved in concentrated 
50 hydrochloric acid (5 mL) and mixed at room temperature for 1 hour. After concentrating the reaction solution, the residue 
was dissolved in dichloromethane (30 mL), and triethylamine (1 .4 mL) was added thereto. With ice cooling, 3-((6-chloro- 
2-naphthyl)sulfonyl)propionic acid (1.5 g), HOBt (0.84 g) and WSC (1i0 g) were added thereto, and the mixture was 
mixed at room temperature for 16 hours. The reaction solution was basified with an aqueous potassium carbonate 
solution, then extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was 
55 distilled off, and the residue was purified with a basic silica gel column to give the title compound (0.25 g) as a colorless 
powder. 

NMR (CDCI3) 5: 2.51-2.84 (2H, m), 2.90 (3H, s), 3.12 (3H, s), 3.16-3.26 (2H, m), 3.46-3.50 (2H, m), 3.52-3.74 (2H, m), 
4.12-4.15 (2H, m), 4.34-4.39 (2H, m), 5.76 (1H, s), 7.51 (1H, dd, J = 2.2, 8.8), 7.83-7.91 (4H, m), 8.40 (1H, s) . 
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Example 20 

Methyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-(((2Z)-3-methyl-2-(methylim 
methyl)piperazine-2-carboxylate 

[0351] 




[0352] 1-tert-Butyl 3-methyl piperazine-1,3-dicarboxylate (1.5 g) was dissolved in DMF (50 mL). Potassium carbonate 
(1.7 g) and N-(4-chloromethyl-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (1.4 g) were added 
thereto, and the mixture was mixed at 80°C overnight. The solvent was distilled off, the residue was poured into water, 
extracted with a mixed solution of chloroform-methanol, and the extract was dried over anhydrous magnesium sulfate. 
The solvent was distilled off to give tert-butyl 4-(((22)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)methyl)-3- 
oxopiperazine-1-carboxylate (1 .2 g) as a pale brown oily matter. The resulting oily matter was dissolved in trifluoroacetic 
acid (10 mL) and mixed at room temperature for 1 hour. The mixture was dissolved in dichloromethane (50 mL), and 
triethylamine (0.87 mL) was added thereto. With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (0.97 g), 
HOBt (0.53 g) and WSC (0.65 g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The 
reaction solution was basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the 
extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified with a 
basic silica gel column to give the title compound (1 .8 g) as a white powder. 

NMR (CDCI 3 ) 5: 2.38-2.52 (1H, m), 2.83-2.91 (3.7H, m), 2.94 (3H, s), 3.23-3.40 (3.7H, m), 3.29 (3H, s), 3.48-3.66 (6.3H, 
m), 4.06-4.29 (1H, m), 4.77-4.96 (0.3H, m), 5.71 (0.3H, s), 7.73 (0.7H, s), 7.49-7.55 (1H, m), 7.88-7.94 (4H, m), 8.43 
(1H, m). 

Example 21 

(2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-N,3-dimethyl-2-(methylimi 
dro-1 ,3-thiazole-5-carboxamide 

[0353] 




[0354] In the same manner as in Example 13, the title compound (0.54 g) as a white powder was obtained from (2Z)-N, 
3,4-trimethyl-2-(methy!imino)-2,3-dihydro-1 ,3-thiazole-5-carboxamide (2.0 g). 
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NMR (CDCI 3 )5: 2.39-2.51 (4H, m), 2.72-2.87 (5H, m) t 2.94 (3H, s), 3.32 (3H, s), 3.40-3.53 (6H, m), 5.24 (2H, s), 6.44-6.69 
(1H, m), 7.52 (1H, dd, J = 2.2, 8.8), 7.80-7.91 (4H, m), 8.40 (1H, s). 

Example 22 

5 

(2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-N,N 
hydro- 1 ,3-thiazole-5-carboxamide 

[0355] 



15 




25 [0356] In the same manner as in Example 13, the title compound (0.27 g) as a white powder was obtained from (2Z)-N, 
N,3,4-tetramethyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazole-5-carboxamide (2.0 g). 

NMR (CDCI 3 ) 8: 2.31-2.42 (4H, m), 2.70-2.78 (2H, m), 2.93 (3H, s), 2.97 (6H, s), 3.32 (3H, s), 3.35-3.51 (8H, m), 7.52 
(1H, dd, J = 2.2, 8.8), 7.84-7.90 (4H, m), 8.39 (1H, s). 

30 Example 23 

tert-ButyM-(3-((6-chloro-2-naphthyl)sulfo^ 
methyl)piperazine-2-carboxylate 

35 [0357] 



40 



45 




50 

23a) Di-tert-butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)piperazine-1 , 3-d icarboxy late 

[0358] Di-tert-butyl piperazine-1 , 3-d icarboxy late (Wu, Guosheng, et al., Enantiomer 6, pp. 343-345, (2001): 4.1 g) 
was dissolved in dichloromethane (50 ml_), and triethylamine (4.0 mL) was added thereto. With ice cooling, 3-((6-chloro- 
55 2-naphthyl)sulfonyl)propionic acid (4.3 g), HOBt (2.4 g) and WSC (3.0 g) were added thereto, and the mixture was mixed 
at room temperature for 16 hours. The reaction solution was basified with an aqueous potassium carbonate solution, 
then extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled 
off, and the residue was purified with a silica gel column to give the title compound (5.0 g). 
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NMR (CDCI 3 ) 5: 1.43 (9H, s), 1.46 (9H, s), 2.84-3.11 (4H, m), 3.51-3.61 (4H, m), 3.92-4.17 (1.3H, m), 4.25-4 35 (0 7H 
m), 4.47-4.72 (0.7H, m), 4.93^.96 (0.7H, m), 7.58 (1H, dd, J = 2.1, 9.0), 7.93-7.97 <4H, m), 8.48 (1H, s). 

23b) tert-Butyl 1-(3-((6-chloro-2-naphthyl)sulfonyl)pro^^ 
zol-4-yl)methyl)piperazine-2-carboxylate 

[0359] The compound (5.0 g) obtained in Example 23a) was dissolved in dichloromethane (50 mL). With ice cooling, 
tetramethylsilyl triflate (1 .9 g) was added thereto, and the mixture was mixed for 30 minutes. The reaction solution was 
basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over 
anhydrous magnesium sulfate. The solvent was distilled off, and the residue was dissolved in DMF (50 mL). Potassium 
carbonate (2.4 g) and N-(4-chloromethyl-3-methyl-1 ,3-thiazol-2(3H)-ylidene^N-methylamine hydrochloride (1 .9 g) were 
added thereto, and the mixture was mixed at 80°C overnight. After distilling off the solvent, the residue was poured into 
water, extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled 
off, and the residue was purified with a silica gel column to give the title compound (4.2 g) as a white powder 
NMR (CDCI3) 8: 1.34 (9H, s), 2.04-2.17 (2H, m), 2.79-2.88 (3H, m), 2.98 (3H, s), 3.23 (2H, s), 3.27 (3H, s), 3 38-3 64 
(4.2H, m), 4.20-4.32 (0.8H, m), 4.95 (1H, s), 5.74 (1H, s), 7.58 (1H, dd, J = 2.2, 8.0), 7.87-8.00 (4H, m), 8.45 (1H, s). 

Example 24 

1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3^ 
piperazine-2-carboxylic acid dihydrochloride 

[0360] 




2HCI 
COOH 

[0361] tert-Butyl 1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 3- 
thia20l-4-yl)methyl)piperazine-2-carboxylate(4.1 g)obtained in Example 23b) was dissolved in concentrated hydrochloric 
acid (15 mL) and mixed at room temperature for 1 hour. The reaction solution was concentrated, and then water was 
removed from the residue by azeotropy with toluene (30 mL), to give the title compound (4.2 g) as a white powder 
NMR (CDCI3) 5: 2.03-2.42 (2H, m), 2.57-2.78 (2H, m), 2.80-2.97 (2H, m), 3.00 (3H, s), 3.1 1-3.43 (2H, m) 3 61 (3H s) 
3.63-3.86 (2H, m), 3.95-4.09 (1H, m), 4.86 (2H, s), 7.1 1 (1H, s), 7.74 (1H, dd, J = 1.8, 8.6), 7.96-8.03 (1H, m), 8 15-8 31 
(3H, m), 8.64-8.66 (1H, m). 

Example 25 

1-(3-((6-Chloro-2-naphthyl)sulfon^ 

1 ,3-thiazol-4-yl)methyl)piperazine-2-carboxamide 

[0362] 
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10 




[0363] 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((2Z)-3-methyl-2-(methylimino)-2,3-d 
15 yl)methyl)piperazine-2-carboxylic acid dihydrochloride (0.4 g) obtained in Example 24 was dissolved in DMF (20 mL), 
and triethylamine (0.2 mL) was added thereto. With ice cooling, 2-ethanolamine (0.04 g), HOBt (0.12 g) and WSC (0.16 
g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The reaction solution was basified 
with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the 
20 title compound (0.21 g) as a white powder. 

NMR (CDCI 3 ) 5: 1.82-2.20 (2H, m), 2.77-2.86 (2H, m), 2.95 (3H, s), 3.05-3.45 (4H, m), 3.29 (3H, s), 3.49-3.80 (4.8H, 
m), 4.42-4.44 (0.6H, m), 5.12-5.15 (0.6H, m), 5.52-5.55 (2H, m), 5.78 (1H, s), 7.05-7.08 (0.6H, m), 7.29-7.32 (0.4H, m), 
7.59 (1H, dd, J = 1.8, 8.7), 7.86-7.98 (4H, m), 8.47 (1H, s). 

25 Example 26 

N-(2-Amino-2-oxoethyl)-1-(3-((6-chloro 
1,3-thiazol-4-yl)methyl)piperazine-2-carboxamide 

30 [0364] 



35 



40 



45 




50 



[0365] In the same manner as in Example 25, the title compound (0.19 g) as white crystals was obtained from ami- 
noacetylamide (0.08 g). 

NMR (CDCI3) 8: 1.26-1.28 (2H, m), 2.04-2.22 (2H, m), 2.70-2.99 (2H, m), 2.94 (3H, s), 3.10-3.26 (2H, m), 3.27 (3H, s), 
3.36-3.93 (6.6H, m), 4.01-4.18 (0.4H, m), 4.42 (0.4H, br), 5.14 (0.6H, br), 5.75 (1H, s), 6.00-6.08 (0.4H, m), 6.18-6.30 
(0.6H, m), 7.57-7.60 (1H, m), 7.88-7.98 (4H, m), 8.46 (1H, s). 



Example 27 

55 N-(2-(Acetylamino)ethyl)-1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((22)-3-methyl-2-(methylimino)-2,3 
dro-1,3-thiazol-4-yl)methyl)piperazine-2-carboxamide 



[0366] 
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[0367] In the same manner as in Example 25, the title compound (0.15 g) as white crystals was obtained from N- 
acetylethylenediamine (0.08 g). 

NMR (CDCI 3 ) 8: 1 .84 (3H, s), 1 .93-2.20 (2H, m), 2.78-2.93 (2H, m), 2.95 (3H, s), 3.10-3.33 (7H, m), 3.25 (3H, s), 3.59-3 70 
(3.4H, m), 4.38 (0.4H, br), 5.04 (0.6H, br), 5.45-5.68 (1.6H, m), 5.78 (1H, s), 7.22 (1H, br), 7.53 (1H, br), 7.57 (1H dd 
J = 1.8, 8.7), 7.91-7.98 (4H, m), 8.48(1 H, s). ' ' 

Example 28 

1-<3-((6-Chloro-2-naphthyl)su^ 
4-yl)methyl)piperazine-2-carboxamide 

[0368] 




[0369] In the same manner as in Example 25, the title compound (0.23 g) as white crystals was obtained from meth- 
ylamine hydrochloride (0.05 g). 

NMR (CDCI3) 6: 1.96-2.22 <2H, m), 2.71-2.89 (5H, m), 2.99 (3H, s), 3.11-3.28 (3H, m), 3.31 (3H, s), 3 37-3 85 (4 4H 
m), 4.02-4.13 (0.4H, m), 4.36-4.53 (0.6H, m), 5.15 (0.6H, s), 5.78 (1H, s), 6.41 (0.6H, br), 6.71 (0.4H, br), 7.58-7 61 (1H 
m), 7.87-7.97 (4H, m), 8.45(1 H, s). 

Example 29 

N-((2Z)-4-((4-(3-((6-Chloro-2-napm 
1,3-thiazol-2(3H)-ylidene)-N-methvlamine 



[0370] 
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10 




15 

[0371 ] In the same manner as in Example 25, the title compound (0.09 g) as white crystals was obtained from morpholine 
(0.07 g). 

NMR (CDCI 3 ) 5: 217-2.45 (2H, m), 2.62-3.19 (4H, m), 3.06 (3H, s), 3.33 (3H, s), 3.34-3.74 (12.2H, m), 4.00-4.22 (1 .4H, 
m), 4.72-4.79 (0.4H, m), 5.23-5.24 (1H, m), 5.84 (1H, s), 7.66 (1H, dd, J = 1.8, 8.8), 7.98-8.05 (4H, m), 8.54 (1H, s). 

20 

Example 30 

tert-Butyl ((2Z)-5-bromo-4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl-1,3-thiazok 
2(3H)-ylidene)carbamate 

25 

[0372] 



30 



35 




30a) tert-Butyl 3,4-dimethyl-1,3-thiazol-2(3H)-ylidenecarbamate 

[0373] 4-Methyl-1,3-thiazol-2-amine (10 g) was dissolved in DMF (20 mL), methyl iodide (6.5 ml_) was added thereto 
45 at room temperature, and the mixture was mixed at 80°C for 2 hours. The reaction solution was concentrated, and the 
resulting yellow crystals were dissolved in dichloromethane (100 mL). To the solution was added triethylamine (12 mL), 
was added di-tert-butyl dicarbonate (20 mL) at room temperature, and then the mixture was mixed at room temperature 
for 16 hours. The reaction solution was poured into water, extracted with chloroform, and the extract was dried over 
anhydrous magnesium sulfate. The solvent was distilled off to give the title compound (8.0 g) as white crystals. 
50 NMR (CDCI3) 5: 1 .67 (9H, s), 2.36 (3H, d, J = 1 .4), 3.70 (3H, s), 6.29 (1 H, d, J = 1 .4). 

30b) tert-Butyl (5-bromo-3,4-dimethyl-1 ,3-thiazol-2(3H)-ylidene)carbamate 

[0374] The compound (3.0 g) obtained in Example 30a) was dissolved in carbon tetrachloride (50 mL). AIBN (0.1 g) 
55 and NBS (2.3 g) were added thereto at room temperature, and the mixture was mixed at 80°C for 1 hour. The reaction 
solution was poured into an aqueous potassium carbonate solution. The mixture was extracted with chloroform, and the 
extract was dried over anhydrous magnesium sulfate. The solvent was distilled off to give the title compound (2.9 g) as 
white crystals. 
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NMR (CDCI 3 ) 5: 1.55 (9H, s), 2.26 (3H, s), 3.62 (3H, s). 

30c) tert-Butyl ((2Z)-5-bromo-4-((4-(3-((6-chloro-2-naptt 
azol-2(3H)-ylidene)carbamate 

[0375] tert-Butyl (5-bromo-3,4-dimethyl-1,3-thiazol-2(3H)-ylidene)carbamate (2.9 g) obtained in Example 30b) was 
dissolved in 1 ,2-dichloroethane (50 ml_). AIBN (0.1 g) and NBS (1.7 g) were added thereto at room temperature, and 
the mixture was mixed at 80°C for 3 hours. The reaction solution was poured into an aqueous potassium carbonate 
solution. The mixture was extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The 
solvent was distilled off to give tert-butyl (5-bromo-3-bromomethyl-4-methyl-1,3-thiazol-2(3H)-ylidene)carbamate (3.1 
g) as a brown oily matter. The resulting compound and 1-(3-((6-chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1.0 g) 
obtained in Example 3a) were dissolved in DMF (30 mL). Potassium carbonate (0.75 g) was added thereto and the 
mixture was mixed at 70°C for 4 hours. The solvent was distilled off, and the residue was poured into water. The mixture 
was extracted with a mixed solution of chloroform-methanol, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the title compound 
(1 .2 g) as a white powder. 

NMR (CDCI3) 5: 1.56 (9H, s), 2.38-2.49 (4H, m), 2.83-2.91 (2H, m), 3.41-3.60 (8H, m), 3.73 (3H, s), 7.50 (1H, dd, J = 
2.2, 8.8), 7.92-7.97 (4H, m), 8.47 (1H, s). 

Example 31 

5-Bromo-4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl-1,3-thiazol-2(3H 
[0376] 




[0377] tert-Butyl ((2Z)-5-bromo-4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl- 
1 ,3-thiazol-2(3H)-ylidene)carbamate (1 .2 g) obtained in Example 30c) was dissolved in trifluoroacetic acid (10 mL), and 
the mixture was mixed at room temperature for 1 hour. The solvent was distilled off, and the residue was poured into 
an aqueous potassium carbonate solution. The mixture was extracted with a mixed solution of chloroform-methanol, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified 
with a basic silica gel column to give the title compound (0.07 g) as a pale brown powder. 

NMR (CDCI3) 8: 2.39 (2H, t, J = 5.1), 2.47 (2H, t, J = 5.1), 2.86 (2H, t, J = 7.8), 3.28 (2H, s), 3.36 (3H, s), 3.43-3.59 (6H, 
m), 7.58 (1H, dd, J = 1.8, 8.4), 7.91-7.95 (4H, m), 8.46 (1H, s). 

Example 32 

N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3,5-dimethyl-1,3-m 
dene)-N-methylamine 

[0378] 
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5 




10 N — CH3 

[0379] In the same manner as in Example 3, the title compound (0.39 g) as a white powder was obtained from 1-(3-((6- 
chloro-2-naphthyl)sulfonyl)propionyl)piperazine (1 .0 g) obtained in Example 3a) and N-(4-chloromethyl-3,5-dimethyl- 
15 1 ,3-thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (0.8 g). 

NMR (CDCI3) 8: 2.1 1 (3H, s), 2.35 (2H, t, J = 5.4), 2.42 (2H, t, J = 5.4), 2.86 (2H, t, J = 7.8), 3.00 (3H, s), 3.21 (2H, s), 
3.36 (3H, s), 3.42-3.58 (6H, m), 7.59 (1H, dd, J = 1.8, 8.7), 7.88-7.95 (4H, m), 8.47 (1H, s). 

Example 33 

20 

Ethyl (1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,34h 
methyl )piperazin-2-yl) acetate 

[0380] 

25 



30 



35 




33a) tert-Butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-3-(2-ethoxy-2-oxoethyl)piperazine-1-carboxylate 

40 [0381] tert-Butyl 3-(2-ethoxy-2-oxoethyl)piperazine-1-carboxylate (0.9 g) was dissolved in dichloromethane (20 mL), 
and triethylamine (0.92 mL) was added thereto. With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (1 .0 g), 
HOBt (0.55 g) and WSC (0.65 g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The 
reaction solution was basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the 
extract was dried over anhydrous magnesium sulfate. The solvent was distilled off to give the title compound (1 .1 g) as 

45 a pale brown oily matter. 

NMR (CDCI3) 6: 1 .15 (3H, t, J = 7.2), 1 .39 (9H, s), 2.42-2.98 (6H, m), 3.1 8-3.34 (0.3H, m), 3.41-3.58 (2.7H, m), 3.92-4.13 
(5H, m), 4.25-4.31 (0.7H, m), 4.80-4.93 (0.3H, m), 7.48-7.56 (1H, m), 7.81-7.94 (4H, m), 8.31-8.43 (1H, m). 

33b) Ethyl (1-(3-((6-chloro-2-naphthyl)suto^ 
50 4-yl)methyl)-2-piperazinyl)acetate 

[0382] The compound (1.1 g) obtained in Example 33a) was dissolved in trifluoroacetic acid (10 mL) and mixed at 
room temperature for 1 hour. The solvent was distilled off, and the residue was basified with an aqueous potassium 
carbonate solution. Then, the mixture was extracted with chloroform, and the extract was dried over anhydrous magne- 
55 sium sulfate. The solvent was distilled off, and the residue was dissolved in DMF (20 mL). Potassium carbonate (0.55 
g) and N-(4-chloromethyl-3-methyl-1 ,3-thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (0.42 g) were added thereto 
and the mixture was mixed at 70°C for 4 hours. The solvent was distilled off, and then the residue was poured into water. 
The mixture was extracted with a mixed solution of chloroform-methanol, and the extract was dried over anhydrous 
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magnesium sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the 
title compound (0.32 g) as a white powder. 

NMR (CDCl 3 ) 5: 1.18 (3H, t, J = 7.2), 1.83-2.13 (3H, m), 2.41-2.48 (0.5H, m), 2.62-2.91 (5H, m), 2.99 (3H, s), 3.02-3.27 
(3H, m), 3.34 (3H, s), 3.47-3.62 (2H f m), 3.96-4.06 (2H, m), 4.34^.38 (1 H, m), 4.90-4.94 (0.5H, m), 5.73 (1 H, s), 7.55-7.60 
(1H, m), 7.82-7.96 (4H, m), 8.46-8.48 (1H, m). 

Example 34 

N-((2Z)-4-((4-(3-((6-Chloro-2-napm 

a2inyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine 
[0383] 




34a) 1-Aryl 4-tert-butyl 2-(2-ethoxy-2-oxoethyl)piperazine-1,4-dicarboxylate 

[0384] tert-Butyl 3-(2-ethoxy-2-oxoethyl)piperazine-1-carboxylate (5.5 g) was dissolved in dichloromethane (50 mL), 
and triethylamine (6.3 mL) was added thereto. With ice cooling, aryl chloroformate (2.4 g) with ice cooling was added 
thereto, and the mixture was mixed at room temperature for 1 hour. The reaction solution was basified with an aqueous 
potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off to give the title compound (6.1 g) as a pale brown oily matter. 
[0385] NMR (CDCI3) 6: 1.25 (3H, t), 1.39 (9H, s), 2.63-3.10 (2H, m), 3.21-3.38 (2H, m), 3.69 (3H, s), 3.81-4.10 (2H, 
m), 4.50-4.71 (4H, m), 5.16-5.31 (2H, m), 5.77-6.02 (1H, m). 

34b) 1-Aryl 4-tert-butyl 2-((3-morpholin-4-yl)-1,2,4-oxadiazol-5-yl)piperazine-1,4-dicarboxylate 

[0386] Morpholine-4-carboxamide oxime (2. 1 g) was dissolved in anhydrous THF (50 mL), 4A molecular sieves powder 
(4.0 g) was added thereto, and the mixture was mixed at room temperature 3 hours. Then, sodium hydride (0.57 g) was 
added thereto, and the mixture was mixed at 60°C for 20 minutes. To the reaction solution was added the compound 
(4.26 g) obtained in Example 34a), and refluxed for 1 hour. The reaction solution was concentrated, and the residue 
was purified with a silica gel column to give the title compound (1.3 g) as a pale brown oily matter. 
NMR (CDC! 3 ) 5: 1.38 (9H, s) , 2.57 (4H, t, J = 4.5) , 2.81-3.03 (1H, m), 3.24-3.47 (2H, m), 3.67 (2H, s), 3.72 (4H, t, J = 
4.5), 3.98-4.18 (2H, m), 4.58-4.74 (3H, m), 5.19-5.40 (2H, m), 5.53-5.63 (1H, m), 5.80-5.99 (1H, m). 

34c) N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)su^^ 

1-piperazinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0387] The compound (1.3 g) obtained in Example 34b) was dissolved in THF(20 mL). 1,3-Dimethylbarbituric acid 
(1.9 g) and tetrakis(triphenylphosphine)palladium (0.3 g) were added thereto, and the mixture was mixed at room tem- 
perature overnight having the reactor substituted with nitrogen. The reaction solution was basified with an aqueous 
potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off, the residue was dissolved in dichloromethane (20 mL), and triethylamine (0.92 mL) 
was added thereto. With ice cooling, 3-((6-chloro-2-naphthyl)sulfonyl)propionic acid (1.0 g), HOBt (0.55 g) and WSC 
(0.65 g) were added thereto, and the mixture was mixed at room temperature for 16 hours. The reaction solution was 
basified with an aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over 
anhydrous magnesium sulfate. The solvent was distilled off to give tert-butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)pro- 
panoyl)-3-((3-(4-morpholinyl)-1,2,4-oxadiazol-5-yl)methyl)piperazine-1-carboxylate (2.3 g) as a pale brown oily matter. 
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The resulting oily matter was dissolved in trifluoroacetic acid (15 ml_), and mixed at room temperature for 1 hour. The 
reaction solution was concentrated, and then the residue was basified with an aqueous potassium carbonate solution. 
The mixture was then extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The 
solvent was distilled off, and the residue was dissolved in DMF (30 mL). Potassium carbonate (1.0 g) and N-(4-chlo- 
5 romethyl-3-methyl-1 ,3-thiazol-2(3H)-ylidene)-N-methylamine hydrochloride (0.77 g) were added thereto and the mixture 
was mixed at 70°C for 4 hours. The solvent was distilled off, and then the residue was poured into water. The mixture 
was extracted with a mixed solution of chloroform- methanol, and the extract was dried over anhydrous magnesium 
sulfate. The solvent was distilled off, and the residue was purified with a basic silica gel column to give the title compound 
(0.19 g) as a white powder. 

10 NMR (CDCI 3 ) 8: -2.09-2.19 (1H, m), 2.39-2.61 (5H, m), 2.84-2.89 (1H, m), 2.96 (3H, s), 3.01 (3H, s), 3.06-3.30 (3H, m), 
3.49-3.61 (6H, m), 3.64-3.78 (6H, m), 5.73 (1 H, s), 5.86 (1 H, s), 7.58 (1 H, dd, J = 2.4, 9.0), 7.88-7.96 (4H, m), 8.48 (1 H, s). 

Example 35 

15 ((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)^^ 
1 ,3-thiazol-5-yl)methanol 

[0388] 

20 
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25 

o*'*o v_ 

H3C N^v. 

30 N — CH3 

35a)tert-Butyl 4-(((2Z)-5-formyl-3-methyl-2-(meth^^ 

35 [0389] tert-Butyl 4-(((2Z)-3-methyl-2-methylimino-2,3-dihydro-1 ,3-thiazol-4-yl)methyl)piperazine-1-carboxylate (1 .0 g) 
obtained in Example 11a) was dissolved in THF (20 mL), n-butyllithium (4.6 mL; a 1.6 M hexane solution) was added 
thereto at -70°C, and the mixture was mixed for 30 minutes. To the reaction solution was added DMF (1 .0 mL), mixed 
at -70°C for 1 hour, and then an aqueous ammonium chloride solution was added thereto at 0°C. The mixture was 
extracted with ethyl acetate, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off 

40 to give the title compound (1.1 g) as a pale brown oily matter. 

NMR (CDCI3) 5: 1 .46 (9H, s), 2.40-2.52 (4H, m), 3.06 (3H, s), 3.42-3.45 (4H, m), 3.49 (3H, s), 3.67 (2H, s), 9.75 (1 H, s). 

35b) tert-Butyl 4-(((2Z)-5-hydroxymethyl-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)methyl)piperazine- 
1-carboxylate 

45 

[0390] The compound (1 .1 g) obtained in Example 35a) was dissolved in a mixed solution of methanol (15 mL) and 
chloroform (15 mL). Sodium borohydride (0.18 g) was added thereto at 0°C, and the mixture was mixed at room tem- 
perature for 1 hour. The reaction solution was basified with an aqueous potassium carbonate solution, then extracted 
with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off to give the 
50 title compound (1.1 g) as pale brown crystals. 

NMR (CDCI3) 5: 1.45 (9H, s), 2.39-2.44 (4H, m), 2.99 (3H, s), 3.34 (3H, s), 3.34-3.43 (6H, m), 4.49 (2H, s). 

35c) ((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sufo 
dro-1 ,3-thiazol-5-yl)methanol 



[0391] The compound (1.1 g) obtained in Example 35b) was dissolved in concentrated hydrochloric acid (10 mL) and 
mixed at room temperature for 1 hour. The reaction solution was concentrated, and then the residue was dissolved in 
a mixed solution of a saturated aqueous sodium bicarbonate solution (15 mL) and chloroform (15 mL). 3-((6-Chloro-2- 
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naphthyl)sulfonyl)propionyl chloride (1.1 g) was added thereto at 0°C, and the mixture was mixed at room temperature 
for 2 hours. The reaction solution was poured into water, extracted with a mixed solution of chloroform-methanol, and 
the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified with 
a basic silica gel column to give the title compound (0.50 g) as a white powder. 

NMR (CDCI 3 ) 8: 2.38 (2H, t, J = 5.1), 2.46 (2H, t, J = 5.1), 2.86 (2H, t, J = 8.1), 2.99 (3H, s), 3.32 (2H, s), 3.33 (3H, s) 
3.44 (2H, t, J = 5.1), 3.50-3.57 (4H, m), 4.48 (2H, s), 7.58 (1H, dd, J = 2.1, 9.0), 7.90-7.96 (4H, m), 8.45 (1H, s). 

Example 36 

N-((2Z)-4-((4-(3-((6-ch loro-2-naphthyl)sulfonyl),propanoyl)-1-piperazinyl)methyl)-5-((dimethylamino)methyl)-3-methyl- 
1 ,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0392] 




N-CH 3 



36a)tert-Butyl4-(((2Z)-5-((dimethylamino)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)r^ 
zine-1 -carboxylate 

[0393] tert-Butyl4-(((2Z)-5-formyl-3-me^ 

ylate (1 .0 g) obtained in Example 35a) and a 1 M solution of dimethylamine in THF (2.6 ml_) were dissolved in a mixed 
solution of 1 ,2-dichloroethane (50 mL) and acetic acid (0.18 ml_). Triacetoxy sodium borohydride (0.84 g) was added 
thereto at 0°C, and the mixture was mixed at room temperature overnight. The reaction solution was basified with an 
aqueous potassium carbonate solution, then extracted with chloroform, and the extract was dried over anhydrous mag- 
nesium sulfate. The solvent was distilled off to give the title compound (1 .1 g) as pale brown crystals 
NMR (CDCI3) 5: 1.46 (9H, s), 2.25 (6H, s), 2.35-2.40 (4H, m), 3.01 (3H, s), 3.27 (2H, s), 3.36 (3H, s), 3.40-3.50 (4H, m), 
3.74 (2H, s). 



36b) N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyi)-5-((dimethylamino)methyl^ 
3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0394] The compound (1 .1 g) obtained in Example 36a) was dissolved in concentrated hydrochloric acid (1 0 mL) and 
mixed at room temperature for 1 hour. The reaction solution was concentrated, and then the residue was dissolved in 
a mixed solution of a saturated aqueous sodium bicarbonate solution (15 mL) and chloroform (15 mL). 3-((6-Chloro-2- 
naphthyl)sulfonyl)propionyl chloride (0.89 g) was added thereto at 0°C, and the mixture was mixed at room temperature 
for 2 hours. The reaction solution was poured into water, then extracted with a mixed solution of chloroform-methanol, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified 
with a basic silica gel column to give the title compound (0.22 g) as a white powder. 

NMR (CDCI3) 8: 2.25 (6H, s), 2.34-2.43 (4H, m), 2.83-2.91 (2H, m), 3.00 (3H, d, J = 1.8), 3.24-3.27 (2H, m), 3.28 (2H 
s), 3.34 (3H, d, J = 1.8), 3.44-3.59 (6H, m), 7.60 (1H, dd, J = 1.4, 8.8), 7.92-7.97 (4H, m), 8.47 (1H, s). 

Example 37 



N-((2Z)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-methyl-5-(4-morpho^ 
1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0395] 
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5 



10 




37a) tert-Butyl 4-(((2Z)-3-methyl-2-(methylimino)-5-(4-morpta 
zine-1 -car boxy late 

15 

[0396] tert-Butyl 4-(((2Z)-5-formyl-3-methyl-2-(methylimino)-2,3^ 

ylate( 1.0 g) obtained in Example 35a) and morpholine (0.36 ml_) were dissolved in a mixed solution of 1 ,2-dichloroethane 
(50 mL) and acetic acid (0.18 mL). Triacetoxy sodium borohydride (0.84 g) was added thereto at 0°C, and the mixture 
was mixed at room temperature overnight. The reaction solution was basified with an aqueous potassium carbonate 
20 solution, then extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was 
distilled off to give the title compound (1 .2 g) as pale brown crystals. 

NMR (CDCI 3 ) 5: 1.46 (9H, s), 2.35-2.40 (4H, m), 2.43-2.47 (4H, m), 3.01 (3H, s), 3.27 (2H, s), 3.35 (3H, s), 3.37-3.42 
(4H, m), 3.69-3.71 (4H, m), 3.74 (2H, s). 

25 37b) N-((22)-4-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-pipera2inyl)methyl)-3-methyl-5-(4-morpholinylme 
thyl)-1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0397] The compound (1 .2 g) obtained in Example 37a) was dissolved in concentrated hydrochloric acid (10 mL) and 
mixed at room temperature for 1 hour. The reaction solution was concentrated, and then the residue was dissolved in 

30 a mixed solution of a saturated aqueous sodium bicarbonate solution (15 mL) and chloroform (15 mL). 3-((6-Chloro-2- 
naphthyl)sulfonyl)propionyl chloride (0.89 g) was added thereto at 0°C, and the mixture was mixed at room temperature 
for 2 hours. The reaction solution was poured into water, then extracted with a mixed solution of chloroform-methanol, 
and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified 
with a basic silica gel column to give the title compound (0.22 g) as a white powder. 

35 NMR (CDCI3) 5: 2.18-2.44 (8H, m), 2.84-2.92 (2H, m), 3.01 (3H, s), 3.28 (2H, s), 3.35 (3H, s), 3.35-3.40 (2H, m), 3.43-3.55 
(6H, m), 3.68-3.73 (4H, m), 7.60 (1H, dd, J = 1.4, 8.8), 7.92-7.97 (4H, m), 8.48 (1H, s). 

Example 38 

40 ((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)su^ 
zol-4-yl)methanol 

[0398] 



50 
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38a) tort-Butyl 4-(((2E)^formyl-3-methy^^ 

[0399] In the same manner as In Example 35a), the title compound (2.7 g) was obtained from tert-butyl 4-(((2E)-3- 
methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)methyl)piperidine-1.carboxylate (2 2 g) 

NMR (CDCI 3 ) 8: 1 .48 (9H, s), 1 .63-1 .87 (4H, m), 2.70-2.86 (2H, m), 3.04 (3H, s), 3.38-3.48 (1 H, m), 3.56 (3H, s), 4.22-4 49 
(2H, m), 9.77 (1H f s). 



38b) tert-Butyl 4-(((2E)-4-hydroxymethyl-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)methyl)piperidine-1 
boxylate 



-car- 



[0400] In the same manner as in Example 35b), the title compound (1 .6 g) was obtained from the compound (2 7 q) 
obtained in Example 38a). " 

NMR (CDCI3) 5: 1 .47 (9H, s), 1 .52-1 .72 (4H, m), 2.68-2.82 (2H, m), 2.96 (3H, s), 3. 1 8-3.29 (1 H, m), 3.33 (3H, s) 4 1 5-4 21 
(2H, m), 4.43 (2H, s). \ / \ . #. . 

38c) ((2Z)-5-(1-(3-((6-Chloro-2-naptt 
1 ,3-thiazol-4-yl)methanol 

[0401] In the same manner as in Example 35c), the title compound (0.06 g) as a colorless powder was obtained from 
the compound (1.6 g) obtained in Example 38b). 

NMR (CDCI3) 5: 1.47-1.84 (5H, m), 2.48-2.60 (1H, m), 2.85-3.25 (3H, m), 2.93 (3H, s), 3.30 (3H, s), 3.52-3.60 (2H m) 
3.87-3.93 (1H, m), 4.41 (2H, s), 4.53-4.60 (1H, m), 7.59 (1H, dd, J = 2.0, 8.8), 7.88-7.98 (4H, m), 8.48 (1H, s) . 

Example 39 

N-((2Z)-5-(1-(3-((6-Chloro-2-naphto 3 _ thja _ 
zol-2(3H)-ylidene)-N-methylamine 

[0402] 




39a) tert-Butyl 4-(((2E)-4-((dimethylamino)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)methv^ 
dine-1-carboxylate 

[0403] In the same manner as in Example 36a), the title compound (1 .1 g) as a white powder was obtained from tert- 
butyl 4-(((2E)-4-formyl-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)methyl)piperidine-l-carboxylate (0.9 g) ob- 
tained in Example 38a) and a 1 M solution of dimethylamine in THF (2.6 mL). 

NMR (CDCI3) 5: 1.47 (9H, s), 1.53-1.95 (4H, m), 2.22 (6H, s), 2.69-2.89 (3H, m), 2.98 (3H, s), 3.15 (2H, s), 3.33 (3H, 
s), 4.17-4.23 (2H, m). 



39b) N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyO 
1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0404] In the same manner as in Example 36b), the title compound (0.43 g) as a white powder was obtained from the 
compound (1.1 g) obtained in Example 39a) and 3-((6-chloro-2-naphthyl)sulfonyl)propionyl chloride (0 89 g) 
NMR (CDCI3) 8: 1.47-1.70 (5H, m), 2.22 (6H, s), 2.49-2.61 (1H, m), 2.86-2.94 (2H, m), 2.98 (3H, s), 3.01-3 09 (1H m) 
3.14 (2H, s), 3.34 (3H, s), 3.53-3.61 (2H, m), 3.88-3.95 (1 H, m), 4.58-4.64 (1 H, m), 7.59 (1 H, dd, J = 1 .8 8 8) 7 88-7 98 
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(4H,m), 8.48(1 H, s). 
Example 40 

N-((2Z)-4-( 1 -(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)- 1 -piperidinyl)-5-((dimethylamino)methyl)-3-methyl-1,3--thia- 
zol-2(3H)-ylidene)-N-methylamine 

[0405] 



H 3 C 




40a) tert-Butyl 4-((22)-5-formyl-3-methyl-2-(methyljmino)-2,3-dihydro-1 ,3-thiazol-4-yl)piperidine-1 -carboxylate 

[0406] In the same manner as in Example 35a), the title compound (2.4 g) was obtained from tert-butyl 4-((2Z)-3- 
methyl-2-methylimino-2,3-dihydro-1,3-thiazol-4-yl)piperidine-1 -carboxylate hydrobromide (2.2 g) obtained in Example 
14a). 

NMR (CDCI 3 ) 5: 1 .49 (9H, s), 1 .90-2.00 (4H, m), 2.73-2.79 (2H, m), 3.05 (3H, s), 3.14-3.25 (1 H, m), 3.47 (3H, s), 4.31-4.37 
(2H, m), 9.88 (1H, s). 

40b) tert-Butyl 4-((2Z)-5-((dimethylamino)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)piperidine- 
1 -carboxylate 

[0407] In the same manner as in Example 39a), the title compound (0.5 g) was obtained from the compound (0.75 g) 
obtained in Example 40a) and a 1 M solution of dimethylamine in THF (2.2 mL). 

NMR (CDCI3) 5: 1.49 (9H, s), 1.64-2.09 (4H, m), 2.26 (6H, s), 2.72-2.81 (3H, m), 2.99 (3H, s), 3.31 (3H, s), 3.32 (2H, 
s), 4.22-4.28 (2H, m). 

40c) N-((2ZH-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-5-((dimethylamino)methyl)-3-me 
1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0408] In the same manner as in Example 36b), the title compound (0.1 1 g) as a white powder was obtained from the 
compound (0.5 g) obtained in Example 40b) and 3-((6-chloro-2-naphthyl)sulfonyl)propionyl chloride (0.43 g). 
NMR (CDCI3) 8: 1.76-1.94 (4H, m), 2.05-2.20 (1H, m), 2.24 (6H, s), 2.50-2.59 (1H, m), 2.83-3.13 (3H, m), 2.98 (3H, s), 
3.29 (2H, s), 3.30 (3H, s), 3.48-3.60 (2H, m), 3.97-4.01 (1H, m), 4.69^.73 (1H, m), 7.58 (1 H, dd, J = 1 .4, 8.8), 7.89-7.96 
(4H, m), 8.47 (1H,s). 

Example 41 

N-(((2ZM-(1-(3-((6-Chloro-2-naphthyl^^ 
azol-5-yl)methyl)-2-methoxy-N-methylethylamine 

[0409] 
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41a)tert-Butyl4-((2Z)-5-(((2-methoxyethyl)(methyl)amino)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1 3-thiazol- 
4-yl)piperidine-l-carboxylate 

[0410] In the same manner as in Example 39a), the title compound (0.5 g) was obtained from tert-butyl 4-((2Z)-5- 

formyl-a-methyl^-tmethylimino^.S^ihydro-l^thiazol^yOpiperidine-l-CTrboxylate (0.75 g) obtained in Example40a) 
and 2-methoxy-N-methylethylamine (0.23 g). 

«T l C o DC ' 3) 6: 148 (9H ' S) " 1 " 64 - 1 - 95 < 4H - m >- 2 30 OH. s), 2.61 (2H, t, J=5.8), 2.71-2.82 (3H, m). 2.98 (3H, s), 3 31 
(3H.8), 3.36 (3H.s). 3.46 (2H, s), 3.52 (2H, t, J=5.8), 4.17-4.32 (2H, m). 

41b) N-(((2Z)-4-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino)-2,3-dihydro- 
1,3-thiazol-5-yl)methyl)-2-methoxy-N-methylethylamine 

[0411] In the same manner as in Example 36b), the title compound (0.17 g) as a white powder was obtained from the 

compound (0.5 g) obtained in Example 41a) and 3-((6-chloro-2-naphthyl)sulfonyl)propionyl chloride (0 43 q) 

NMR (CDCI 3 ) 6: 1.72-2.12 (5H, m), 2.28 (3H, s), 2.49-2.61 (3H, m), 2.86-3.13 (3H, m), 2.98 (3H, s), 3.29 (3H, s) 3 34 

{ , '„ S L 43 (2H ' S) ' 3 48 - 3 59 < 4H - m >' 3-96-4.00 (1 H, m), 4.68-4.73 (1 H, m), 7.59 (1 H, dd, J = 1 .4, 8.8), 7.89-7.96 (4H 
m), 8.48 (1H, s). v ' 

Example 42 

(2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino)-2,3,4 5-tetrahvdro-6H- 
pyrrolo[3,4-d][1,3]thiazol-6-one 

[0412] 




42a) Benzyl 4-((((22)-5-(ethoxycarbonyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-4-yl)methyl)amino)piperid- 
ine-1-carboxylate 

[0413] Ethyl (2ZH-bromomethyl-3-methyl-2-methylimino-2.3-dihydro-1,3-thiazole-5-carboxylate (3.0 g) obtained in 
Example 1 3) as a synthetic intermediate and benzyl 4-aminopiperidine-1-carboxylate (3.3 g) were dissolved in DMF (50 
ml_). Potassium carbonate (3.8 g) was added thereto, and the mixture was mixed at 70°C for 4 hours. The solvent was 
distilled off, and the residue was poured into water. The mixture was then extracted with a mixed solution of chloroform- 
methanol, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue 
was purified with a silica gel column to give the title compound (3.1 g) as pale yellow crystals 

NMR (CDCI3) 8: 1.22-1.46 (2H, m), 1.33 (3H, t, J = 7.4), 1.62-1.99 (3H, m), 2.61-2.82 (1H, m), 2.86-3.00 (1H m) 3 01 
(3H, s), 3.42 (3H, s) , 4.05 (2H, s), 4.05-4.14 (2H. m) , 4.25 (2H, q, J = 7.4), 5.12 (2H, s), 7.34-7 37 (5H m) 
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42b) Benzyl 4-((2Z)-3-methyl-2-(methylimino^ 
1-carboxylate 

[0414] The compound (3.1 g) obtained in Example 42a) and sodium hydroxide (0.59 g) were dissolved in methanol 
5 (30 mL)-water (10 mL) and mixed at 80°C for 30 minutes. The reaction solution was acidified with 1 N hydrochloric acid, 
and the solvent was distilled off. The residue was dissolved in DMF (50 mL), and triethylamine (0.87 mL) was added 
thereto. With ice cooling, HOBt (1.0 g) and WSC (1.4 g) were added thereto, and the mixture was mixed at room 
temperature for 16 hours. The reaction solution was basified with an aqueous potassium carbonate solution, then 
extracted with chloroform, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, 
10 and the residue was purified with a basic silica gel column to give the title compound (1 .4 g) as a brown oily matter. 

NMR (CDCI 3 ) 6: 1.52-1.71 (2H, m), 1.79-1.85 (2H, m), 2.00-2.28 (1H, m), 2.81-3.04 (2H, m), 3.03 (3H, s), 3.29 (3H, s), 
4.07 (2H, s), 4.29-4.35 (2H t m), 5.13 (2H, s), 7.36-7.38 (5H, m). 

42c) (2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propan 
15 6H-pyrrolo[3,4-d][1 ,3]thiazol-6-one 

[0415] The compound (1.4 g) obtained in Example 42b) was dissolved in a solution of hydrogen bromide in acetic 
acid (10 mL) and mixed at room temperature for 1 hour. The precipitated crystals were collected by filtration, and then 
dissolved in a mixed solution of a saturated aqueous sodium bicarbonate solution (15 mL) and chloroform (1 5 mL). 3-((6- 
20 Chloro-2-naphthyl)sulfonyl)propionyl chloride (1.1 g) was added thereto at 0°C, and the mixture was mixed at room 
temperature for 2 hours. The reaction solution was poured into water, then extracted with a mixed solution of chloroform- 
methanol, and the extract was dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue 
was purified with a basic silica gel column to give the title compound (1 .2 g) as white crystals. 

NMR (CDCI3) 5: 1 .51-1 .61 (2H, m), 1.81-2.05 (2H, m), 2.58-2.70 (1 H, m), 2.84-2.98 (2H, m), 3.03 (3H, s), 3.12-3.18 (1H, 
25 m), 3.28 (3H, s), 3:50-3.67 (2H, m), 3.93-3.99 (1H, m), 4.07 (2H, s), 4.14-4.41 (1H, m), 4.66-4.74 (1H, m), 7.61 (1H, dd, 
J = 1.4, 8.8), 7.89-7.98 (4H, m), 8.49 (1H, s). 

Example 43 

30 1-(3-((6-Chlorch2-naphthyl)su!fony 
piperazine-2-carboxamide 

[0416] 

35 



Me 



40 




43a) Di-tert-butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)piperazine-1,3-dicarboxylate 

45 

[0417] 3-((6-Chloro-2-naphthyl)sulfonyl)propanoic acid (0.33 g), HOBt (2.30 g) and WSC (2.88 g) were added to 
acetonitrile (50 mL) and mixed for 15 minutes. Then, di-tert-butyl piperazine-1 ,3-dicarboxylate (2.99 g) and triethylamine 
(3.03 g) were added thereto, and the mixture was mixed at room temperature for 15 hours. The reaction solution was 
concentrated under reduced pressure, and the residue was diluted with ethyl acetate and an aqueous potassium car- 
50 bonate solution. The organic layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified with a silica gel column to give the title compound (2.40 g) as a colorless 
powder. 

NMR (CDCI3) 5: 1.42-1.47 (18H, m), 2.80-4.94 (11H, .m), 7.60 (1H, dd, J = 2.0, 8.8), 7.89-7.97 (4H, m), 8.47 (1H, s). 

55 43b) tert-Butyl 1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)piperazine-2-carboxylate 

[0418] The compound (0.57 g) obtained in Example 43a) was dissolved in dichloromethane (10 mL). While cooling 
the mixture to 0°C, trimethylsilyl trifluoromethanesulfonate (0.27 g) was added thereto, and the mixture was mixed at 
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0°C for 1 hour. To the reaction solution was basified by adding a saturated aqueous sodium bicarbonate solution, and 
then the organic layer was collected by separation. The organic layer was dried over anhydrous sodium sulfate, and the 
solvent was distilled off under reduced pressure to give the title compound (0.42 g) as a colorless powder 
NMR (CDCI 3 ) 8: 1.43 (9H, m), 2.60-1.89 (11 H, m), 7.59 (1H, dd, J = 1.8, 2.0), 7.89-7.96 (4H, m), 8.48 (1H, s). 

43c) tert-Butyl H3-((6-chloro-2-naphthyl^ 
zol-4-yl)methyl)piperazine-2-carboxylate 

[0419] The compound (0.42 g) obtained in Example 32b), N-((2Z)-4.(chloromethyl)-3-methyl-1,3-thiazol-2(3H)-ylh 
dene)-N-methylamine hydrochloride (0.19 g) and potassium carbonate (0.37 g) were suspended in DMF (5 mL) and 
mixed at 1 00°C for 3 hours. The reaction solution was concentrated under reduced pressure, and the residue was diluted 
with a saturated aqueous sodium bicarbonate solution and ethyl acetate. The organic layer was collected by separation, 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
purified with a silica gel column to give the title compound (0.14 g) as a colorless powder. 
NMR (CDCI3) 8: 1.35 (9H, m), 1.90-6.36 (20H, m), 7.59 (1H, dd, J = 9.0, 2.0), 7.92-7.97 (4H, m), 8.47 (1H, s). 

43d)1-(3-((6-Chloro-2-naphthyl)sulfonyl)propan 
thyl)piperazine-2-carboxamide 

[0420] The compound (0.14 g) obtained in Example 43c) was dissolved in concentrated hydrochloric acid (3 mL) and 
mixed at room temperature for 1 hour. The reaction solution was concentrated under reduced pressure, and then water 
was removed from the residue by azeotropy with toluene. The resulting residue was dissolved in DMF (10 mL) HOBt- 
NH 3 complex (53 mg), WSC (66 mg) and triethylamine (0.14 g) were added thereto, and the mixture was mixed at room 
temperature for 15 hours. The reaction solution was concentrated under reduced pressure, and the residue was diluted 
with a saturated aqueous sodium bicarbonate solution and ethyl acetate. The organic layer was collected by separation 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
purified with a basic silica gel column to give the title compound (50 mg) as a colorless powder 
[0421] NMR (CDCI3) 5: 1 .96-6.36 (22H, m), 7.61 (1H, dd, J = 8.9, 1.9), 7.88-7.98 (4H, m), 8.47 (1H, s). 

Example 44 

Methyl M3-((6-chloro-2-naphthyl)sulfon^ 
2-carboxylate 

[0422] 




COOMe 



■to 

° N 



44a) 3-Methyl 1 -tert-butyl 4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)piperazine-1 ,3-dicarboxylate 

[0423] In the same manner as in Example 43a), the title compound (1 .00 g) as a colorless powder was obtained from 
3-methyl 1-tert-butyl piperazine-1 ,3-dicarboxylate (2.80 g). 

NMR (CDCI3) 8: 1.44-1.45 (9H, m), 2.70-5.03 (14H, m), 7.57-7.61 (1H, m), 7.88-7.96 (4H, m), 8.46 (1H, s). 

44b) Methyl 1-(3-((6-chloro-2-naphthyl)sulfony!)propanoy^ 
zine-2-carboxylate 

[0424] The compound (0.50 g) obtained in Example 44a) was dissolved in concentrated hydrochloric acid (3 mL) and 
mixed at room temperature for 3 hours. The reaction solution was concentrated under reduced pressure, and then water 
was removed from the residue by azeotropy with toluene. The resulting residue was dissolved in DMF (5 mL) 3-(chlo- 
romethyl)-5,6-dihydroimidazo[2,1-b][1,3]thiazole hydrochloride (0.24 g) and potassium carbonate (0.32 g) were added 
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thereto, and the mixture was mixed at 100°C for 24 hours. The reaction solution was concentrated under reduced 
pressure, and the residue was diluted with a saturated aqueous sodium bicarbonate solution and ethyl acetate. The 
organic layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was purified with a basic silica gel column to give the title compound (40 mg) as a 
5 colorless powder. 

NMR (CDCI 3 ) 8: 2.63-5.13 (21H, m), 7.59 (1H, dd, J = 8.8, 1.8), 7.91-7.96 (4H, m), 8.47 (1H, s). 
Example 45 

10 N-((2Z)-4-((4-(3-((4-Bromophenyl)sulfonyO 
methylamine 

[0425] 



20 




25 [0426] In the same manner as in Example 1 1 b), the title compound (0.72 g) as white crystals was obtained from the 
compound (1.5 g) obtained in Example 11a) and 3-((4-bromophenyl)sulfonyl)propanoic acid (WO 09805635; 1.0 g). 
[0427] NMR (CDCI3) 8: 2.40-2.44 (4H, m), 2.82 (2H, t, J = 7.8), 3.00 (3H, s), 3.26 (2H, s), 3.35 (3H, s), 3.42-3.49 (4H, 
m), 3.56 (2H, t, J = 5.1), 5.74 (1H, s), 7.70-7.79 (4H, m) . 

30 Example 46 

N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thia2ol-2(3H 
amine 

35 [0428] 



40 




45 46a) tert-Butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1 -carboxylate 

[0429] tert-Butyl 4-(1-bromo-2-oxoethyi)piperidine-1 -carboxylate (WO 0059502: 21 .0 g) and a solution of N,N'-dimeth- 
ylthiourea (6.0 g) in ethanol (300 ml_) were heated under reflux. The reaction solution was concentrated, and the residue 
was dissolved in ethyl acetate and water. The aqueous layer was collected by separation. The aqueous layer was 
50 basified with an aqueous potassium carbonate solution, and extracted with chloroform. The extract was dried over 
anhydrous sodium sulfate, and then the solvent was distilled off to give the title compound (12.2 g) as a pale yellow solid. 
NMR (CDCI3) 5: 1 .47 (9H, s), 1 .46-1 .55 (2H, m), 1 .83-1 .87 (2H, m), 2.55 (1 H, m), 2.78 (2H, m), 2.98 (3H, s), 3.23 (3H, 
s), 4.14 (2H, br), 6.17 (1H, s). 

55 46b) N-((2Z)-5-(1-(3-((6-Chloro-2-naphthy^ 
methylamine 

[0430] To the compound (0.55 g) obtained in Example 46a) was added concentrated hydrochloric acid (4 ml_), and 



65 



EP 1 669 352 A1 



the mixture was mixed. After completion of expansion, the mixture was diluted with ethanol and concentrated To the 
residue were added triethylamine (0.49 mL) and DBU (0.54 ml_), and the mixture was dissolved in acetonitrile (10 mL) 
The resulting solution was added to a suspension of 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.53 g), WSC (0 50 
g) and HOBt (0.40 g) in acetonitrile (10 mL) and mixed for 12 hours. The reaction solution was concentrated, and the 
residue was dissolved in chloroform and a saturated aqueous sodium bicarbonate solution to separate and collect the 
organic layer. The solvent was distilled off, and the residue was purified with silica gel chromatography to qive the title 
compound (0.61 g) as a colorless solid. 

NMR (CDCI 3 ) 6: 1.36-1.54 (2H, m), 1.86-1.94 (2H, m), 2.57-2.68 (2H, m), 2.86-2.92 (2H, m), 2.98 (3H, s), 3.11 (1H m) 
3.25 (3H, s), 3.53-3.60 (2H, m), 3.88 (1H, d, J = 14.4), 4.53 (1H, d, J = 14.4), 6.18 (1H, s), 7.59 (1H, dd J = 7 8 8 7)' 
7.90-8.00 (4H,m), 8.48(1 H,s). 

Example 47 

2-(1-(3-((6-Chloro-2-naphthyl)sufo 
[0431] 




47a)tert-Butyl4-(5,6-dihydroimidazo[2,1-b][1,3]thiazol-2-yl)piperidine-1-carboxylate 

[0432] In the same manner as in Example 46a), the title compound (1 .46 g) was obtained from tert-butyl 4-(1-bromo- 
2-oxoethyl)pipendine-1-carboxylate (2.0 g) and ethylenethiourea (0.79 g) by using DMF as a solvent 
NMR (CDCI 3 ) 8: 1.36-1.56 (2H, m), 1.46 (9H. s), 1.78-1.94 (2H, m), 2.47 (1H, m), 2.71-2.85 (2H, m), 3.42-3.55 (2H m) 
3.62 (2H,m), 4.14 (2H, br), 5.91 (1H ( s). V 

47b)2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-5,6-dihydroimidazo[2,1-b][1,3]thia2ole 

[0433] In the same manner as in Example 46b), the title compound (0.18 g) as a white solid was obtained from the 
compound (0.50 g) obtained in Example 47a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0 53 g) 
^o R i^ C ' 3) 5: 1 - 40 - 1 ' 46 < 2H - m >' 1-76-2.20 (2H, m), 2.60 (1H, m), 2.71 (1H, m), 2.81-2.90 (2H, m), 3.11 (1H m) 

^7^^a;, i „T li J = 9A) - 429 (2H - u J - 9 - 4) - 459 <1K br) - 646 (1H - s) - 759 (1H - dd ' j - 

Example 48 

2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-6,7-dihydro-5H-[1,3]thiazob 
[0434] 




48a) tert-Butyl 4-(6,7-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidin-2-yl)piperidine-1-carboxylate 

[0435] In the same manner as in Example 46a), the title compound (1 .28 g) was obtained by using DMF as a solvent 
from tert-butyl 4-(1-bromo-2-oxoethyl)piperidine-1-carboxylate (3.0 g) and propylenethiourea (0.90 g). 



66 



EP 1 669 352 A1 

NMR (CDCI 3 ) 6: 1 .36-1 .56 (2H, m), 1 .46 (9H, s), 1 .78-1 .94 (4H, m) ( 2.47 (1 H, m), 2.75 (2H, t, J = 12.0), 3.44 (2H, t, J = 
5.4), 3.62 (2H, t, J = 5.4), 4.14 (2H, br), 5.91 (1H, s). 

48b) 2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoy^ 

5 

[0436] In the same manner as in Example 46b), the title compound (0.18 g) as a white solid was obtained from the 
compound (0.50 g) obtained in Example 48a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.50 g). 
NMR (CDCI3) 5: 1.25-1.52 (2H, m), 1.82-1.98 (4H, m), 2.52-2.65 (2H, m), 2.87 (2H, dd, J = 6.3, 9.7), 3.08 (1H, m), 
3.42-3.50 (2H, m), 3.50-3.61 (2H, m), 3.63-3.71 (2H, m), 3.84 (1H, d, J = 13.6), 4.52 (1H, d, J = 13.6), 5.94 (1H, s), 7.59 
10 (1 H, dd, J = 1 .9, 8.6), 7.88-7.98 (4H, m), 8.47 (1 H, s). 

Example 49 

N-((2Z)-5-((1-(3-((6-Chloro-2-napm 
15 dene)-N-methylamine 

[0437] 




49a) tert-Butyl 4-(2-bromo-3-oxopropyl)piperidine-1-carboxylate 

30 

[0438] To a solution of tert-butyl 4-(3-oxopropyl)piperidine-1-carboxylate (Wityak J., et al., J. Med. Chem., 40, p. 50 
(1997): 27.6 g) in diethyl ether was added dibromobarbituric acid (17.0 g), and the mixture was mixed for 12 hours. The 
insolubles were filtered off, and the filtrate was diluted with diethyl ether, sequentially washed with a saturated aqueous 
sodium bicarbonate solution and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled 
35 off to give the title compound (31 .8 g) as a pale yellow viscous oily matter. 

NMR(CDCI 3 ) 5: 1.07-1.27 (2H, m), 1.46 (9H, s), 1.64-1.94 (5H, m), 2.65-2.78 (2H, m), 4.05 (2H, br),4.25(1H, m), 9.45 
(1H, s). 

49b) tert-Butyl 4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)methyl)piperidine-1-carboxylate 

40 

[0439] A solution of the compound (2.0 g) obtained in Example 49a) and N.N'-dimethylthiourea (0.55 g) in ethanol (20 
ml_) was heated under reflux. The reaction solution was concentrated under reduced pressure, and the residue was 
dissolved in water and washed with ethyl acetate. The aqueous phase was basified with an aqueous potassium carbonate 
solution, and then extracted with chloroform. The extract was dried over anhydrous sodium sulfate and concentrated 
45 under reduced pressure to give the title compound (0.56 g). 

NMR (CDCI3) 5: 1.06-1.16 (2H, m), 1.45 (9H, s), 1.60 (1H, m), 1.68 (2H, d, J = 15.0), 2.36 (2H, d, J = 6.9), 2.68 (2H, t, 
J = 12.6), 2.98 (3H, s), 3.21 (3H, s), 4.10 (2H, br), 6.17 (1H, s). 

49c) N-((2Z)-5-((1-(3-((6-Chloro-2-napM 
50 dene)-N-methylamine 

[0440] To the compound (0.44 g) obtained in Example 49b) was added concentrated hydrochloric acid (4 ml_). After 
completion of expansion, the mixture was diluted with ethanol and concentrated under reduced pressure. To the residue 
were added triethylamine (0.37 ml_) and DBU (0.41 ml_), and the mixture was dissolved in acetonitrile (10 ml_). The 
55 resulting solution was added to a suspension of 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.40 g), WSC (0.39 g) 
and HOBt (0.31 g) in acetonitrile (10 mL) and mixed for 12 hours. The reaction solution was concentrated under reduced 
pressure, and to the residue was added a saturated aqueous sodium hydrogen carbonate solution, and extracted with 
chloroform. The solvent was distilled off under reduced pressure, and the residue was purified with silica gel chroma- 
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tography to give the title compound (0.46 g) as a pale yellow solid. 

NMR (CDCI 3 ) 5: 0.95-1.10 (2H, m), 1.62-1.82 (3H, m), 2.35 (2H, d, J = 6.9), 2.49 (1H, t, J = 10.5), 2.83-2 89 (2H m) 
2.98 (3H, s), 2.99 (1H, t, J = 10.5), 3.22 (3H, s), 3.50-3.61 (2H, m), 3.81 (1H, d, J = 13.2), 4.48 (1H, d, J = 13 2) 6 17 
(1H, s), 7.58 (1H, dd, J = 1.8, 8.7), 7.88-7.95 (4H, m), 8.47 (1H, s). 

Example 50 

2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-6,7-dih 
[0441] 




50a) tert-Butyl 4-(6 f 7-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidin-2-ylmethyl)piperidine-1-carboxylate 

[0442] In the same manner as in Example 46a), the title compound (0.46 g) was obtained from tert-butyl 4-(2-bromo- 
3-oxopropyl)piperidrne-1-carboxylate (2.0 g) obtained in Example 49a) and propylenethiourea (0.61 g) by using DMF 
as a solvent. 

[0443] NMR (CDCI3) 5: 1.01-1.15 (2H, m), 1.45 (9H, s), 1.52 (1H, m), 1.66-1.87 (4H, m), 2.31 (2H, d J = 7 2) 2 67 
(2H, m), 3.73 (2H, t, J = 9.3), 4.11 (2H, m), 4.16 <2H, t, J =9.3), 6.17 (1H, s). ' ' 

dfne )2 ~ ((1 ~ (3 " (( ^ Chb ^ 

[0444] In the same manner as in Example 46b), the title compound (0.08 g) as a pale yellow solid was obtained from 
the compound (0.45 g) obtained in Example 50a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0 40 g) 
NMR (CDCI3) 6: 0.89-1.15 (2H, m), 1.66-1.87 (5H, m), 2.34 (2H, d, J = 6.8), 2.47 (1H, m), 2.98 (1H, s), 3 47-3 67 (4H 
m), 3.71-3.87 (3H, m), 4.47 (1H, d, J = 13.5), 6.09 (1H, s), 7.60 (1H, dd, J = 1.9, 8.6), 7.88-7.98 (4H, m), 8.47 (1H, s).' 

Example 51 

2-((1-(3-((6-Chloro-2-naphthyl)suifonyl)propanoyl)-1-piperidinyl).methyl)-5,6-dihydroimida20[2,1^ 
[0445] 




51a) tert-Butyl 4-(5,6-dihydroimidazo[2,1-b][1,3]thia2ol-2-ylmethyl)piperidine-1-carboxylate 

[0446] In the same manner as in Example 46a), the title compound (0.41 g) was obtained from tert-butyl 4-(2-bromo- 
3-oxopropyl)piperidine-1-carboxylate (2.0 g) obtained in Example 49a) and ethylenethiourea (0.54 g) by usinq DMF as 
a solvent. 

NMR (CDCI3) 5: 1.01-1.15 (2H, m), 1.45 (9H, s), 1.52 (1H, m), 1.69 (2H, d, J = 12.6), 2.31 (2H, d, J = 7 2) 2 67 (2H 
m),3.73(2H,t,J = 9.3),4.11(2H,m),4.16(2H,t,J=9.3),6.17(1H,s). 
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51b) 2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-5,6-dihydroim 

[0447] in the same manner as in Example 46b), the title compound (0.09 g) as a pale yellow solid was obtained from 
the compound (0.43 g) obtained in Example 51a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.40 g). 
NMR (CDCI 3 ) 5: 0.93-1.17 (2H, m), 1.57-1.83 (3H, m), 3.30 (2H, d, J = 6.6), 2.48 (1H, t, J = 12.8), 2.81-2.89 (2H, m), 
2.99 (1H, t, J = 12.8), 3.51-3.60 (2H, m), 3.69-3.86 (3H, m), 4.10-4.20 (2H, m), 4.49 (1H, d, J = 12.8), 6.19 (1H, s), 7.59 
(1H, dd, J = 1.8, 10.8), 7.88-7.97 (4H, s), 8.47 (1H, s). 

Example 52 

N-((2Z)-5-(1-(3-((5-Chloro-1 ^ 
ylamine dihydrochloride 

[0448] 




52a)tert-Butyl 5-chloro-2-((3-(4-((2Z)-3-methyl-2-( methyl^ ^ 
sulfonyl)-1H-indole-1-carboxylate 

[0449] In the same manner as in Example 46b), the title compound (0.72 g) as a white solid was obtained from tert- 
butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine-1-carboxylate (0.86 g) obtained in Exam- 
ple 46a) and 3-((1-tert-butoxycarbonyl)-5-chloro-1H-indol-2-yl)sulfonylpropanoic acid (1.07 g). 

NMR (DMSO-d 6 ) 5: 1.12-1.34 (2H, m), 1.64 (9H, s), 1.75-1.92 (2H, m), 2.61 (1H, m), 2.69-2.82 (2H, m), 2.90-3.02 (5H, 
m), 3.58 (1H, s), 3.62-3.81 (2H, m), 3.84 (1H, br), 4.23 (1H, br), 7.15 (1H, d, J = 1.3), 7.33 (1H, dd, J = 2.1, 8.9) , 7.52 
(1H, d, J = 8.9), 7.77 (1H, d, J = 2.1). 

52b) N-((2Z)-5-(1-(3-((5-Chloro-1H-indol-2-yl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazo 
methylamine dihydrochloride 

[0450] To the compound (0.72 g) obtained in Example 52a) was added concentrated hydrochloric acid (5 mL), and 
the mixture was mixed. After completion of expansion, the mixture was concentrated by adding ethanol. The residue 
was washed with diethyl ether and dried to give the title compound (0.68 g) as a white solid. 

NMR (DMSO-d 6 ) 5: 1.09 (1H, m), 1.43 (1H, m), 1.77-1.93 (2H, m), 2.59 (1H, m), 2.69-2.82 (2H, m), 2.90-3.02 (5H, m), 
3.60 (3H, s), 3.62-3.74 (2H, m), 3.84 (1H, br), 4.23 (1H, br), 7.15 (1H, d, J = 1.3), 7.33 (1H, dd, J = 2.1, 8.9), 7.52 (1H, 
d, J = 8.9), 7.77 (1H, d, J = 2.1), 10.10 (1H, d, J = 4.3), 12.62 (1H, d, J = 1.3). 

Example 53 

6-Chloro-N-(2-(4-((2Z)-3-methy^ 
nesulfonamide 

[0451] 
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[0452] In the same manner as in Example 46b), the title compound (0.17 g) as a colorless solid was obtained from 

N-((6-chloro-2-naphthyl)sulfonyl) g iycine(0.30g)andtert-butyl4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 3-thiazol- 
5-yl)pipendme-1-carboxylate (0.30 g) obtained in Example 46a). 

NMR (DMSO-d 6 ) 8: 1.04(1H. m), 1.31 (1H, m), 1.64-1.80 (2H, m), 2.52-2.67 (2H, m), 2.82 (3H s) 2 97 (1H m) 3 12 
(3H s). 3.69-3.84 (3H, m), 4.13 (1H, d), 6.58 (1H, s), 7.64 (1H, dd, J = 2.1, 8.6), 7.89 (1H, s), 8.09 (1H, d." J =' 8.6) 
8.13-8.23 (2H, m), 8.48 (1H, s). 

Example 54 

2-(((6-Chloro-2-naphthyl)suto^ 
2-oxoethyl)amino)acetamide 



[0453] 




[0454] In the same manner as in Example 46b), the title compound (0.30 g) as a colorless solid was obtained from 
N-(2-amino-2-oxoethyl)-N-((6-chloro-2-naphthyl)sulfonyl)glycine (0.34 g) and tert-butyl 4-((2Z)-3-methyl-2-(methylimi- 
no)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1-carboxylate (0.30 g) obtained in Example 46a) 

^u R 6 /ol' 18 (1H ' m) ' 147 (1H ' m) ' 172 " 1 - 86 (2H ' m) ' Z59 - 2 - 74 < 2H ' m )' 2 82 < 3H ' s >> 3 -08 (1H. m), 3.13 

(3H, s), 3.77-3.91 (3H, m), 4.24-4.37 (3H, m), 6.65 (1H, s), 7.14 (1H, s), 7.68 (1H, dd, J = 1.8, 8.8), 7.88-8.01 (2H m) 
8.1 1 (1H, m), 8.17-8.25 (2H, m). 8.56 <1H, d, J = 1.3). 1 ' 

Example 55 

N-((22)-5.(1-(3-(((E)-2-(4-Chlorophenyl)vinyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-^ 

methyiamine 7 
[0455] 




[0456] In the same manner as in Example 46b), the title compound (0.33 g) as a colorless solid was obtained from 
3-(((E)-2-(4-chlorophenyl)vinyl)sulfonyl)propanoic acid (0.27 g) and tert-butyl 4.((22)-3-methyl-2-(methylimino).2,3.di- 
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hydro-1,3-thiazol-5-yl)piperidine-1-carboxylate (0.3 g) obtained in Example 46a). 

NMR (CDCI 3 ) 5: 1 .30-1 .57 (2H, m), 1 .83-1 .99 (2H, m), 2.57-2.70 (2H, m), 2.81 -2.94 (2H, m), 2.98 (3H, s), 3.1 1 (1 H, m), 
3.24 (3H,s), 3.41-3.56 (2H, m), 3.88 (1H, d, J = 13.0), 4.58 (1H, d, J = 13.0), 6.14 (1 H, s), 6.85 (1H, d, J = 15.5), 7.38-7.48 
(4H, m), 7.53 (1H, d). 

5 

Example 56 

N-((2Z)-5-(1-(3-((7-Chloro-2H-chro 
methylamine 

10 

[0457] 



15 




[0458] In the same manner as in Example 46b), the title compound (0.30 g) as a colorless solid was obtained from 
3-((7-chloro-2H-chromen-3-yl)sulfonyl)propanoic acid (0.30 g) and tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihy- 
dro-1,3-thiazol-5-yl)piperidine-1-carboxylate (0.30 g) obtained in Example 46a). 
25 NMR(CDCI 3 )5: 1 .41-1 .50 (2H, m), 1 .84-1 .99 (2H, m), 2.58-2.70 (2H, m), 2.80-2.91 (2H, m), 2.98 (3H, s), 3.12 (1 H, m), 
3.25 (3H, s), 3.41-3.55 (2H, m), 3.87 7 (1H, d, J = 13.6), 4.58 (1H, d, J = 13.6), 5.03 (2H, s), 6.16 (1H, s), 6.90-6.98 (2H, 
m), 7.10 (1H, d, J = 8.1), 7.32 (1H, s). 

Example 57 

30 

Allyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-ylidene 
[0459] 

35 



40 




57a) tert-Butyl 4-(2-amino-1 ,3-thiazol-5-yl)piperidine-1-carboxylate 

45 

[0460] In the same manner as in Example 46a), the title compound (3.9 g) as a pale yellow solid was obtained from 
tert-butyl 4-(1-bromo-2-oxoethyl)piperidine-1-carboxylate (8.0 g) and thiourea (2.4 g). 

NMR(CDCI 3 ) 8: 1.45 (9H, s), 1.46-1.66 (2H, m), 1.91 (2H, d, J = 11.8), 2.80 (3H, m), 4.15 (2H, d, J = 14.2), 4.81 (2H, 
s), 6.76 (1H,s). 

50 

57b) tert-Butyl 4-(2-imino-3-methyl-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1-carboxylate 

[0461] To a solution of the compound (1.0 g) obtained in Example 57a) in DMF (5.0 mL), methyl iodide (0.44 mL) was 
added, and the mixture was mixed at 80°C for 2 hours. The reaction solution was concentrated, and the residue was 
55 dissolved in chloroform and a saturated aqueous sodium bicarbonate solution and mixed for 15 minutes. The organic 
layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent was distilled off, and the residue 
was purified with a silica gel chromatography to give the title compound (0.52 g) as a pale yellow solid. 
NMR (CDCI3) 8: 1.33-1.53 (2H, m), 1.46 (9H, s), 1.80 (2H, d, J = 12.0), 2.49 (1H, m), 2.75 (2H, t, J = 11.4), 3.23 (3H, 
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s), 4.14 (2H, d, J = 12.8), 6.05 (1H, s). 
57c) tert-Butyl 4-((2Z)-2-(((allyloxy)carbo^ 

[0462] To a solution of the compound (0.47 g) obtained in Example 57b) in dichloromethane (10 mL), triethylamine 
(0.23 mL) and allyl chloroformate (0.1 8 mL) were added with ice cooling, and mixed for 1 hour. After adding the ice chips 
to the reaction solution and mixing for 15 minutes, the reaction solution was diluted with chloroform and a saturated 
aqueous sodium bicarbonate solution. The organic layer was collected by separation, and dried over anhydrous sodium 
sulfate. The solvent was distilled off to give the title compound (0.60 g) as a white solid 

NMR (CDCI 3 ) 5: 1.46 (9H, s), 1.48-1.89 (2H, m), 1.91 (2H, bd, J = 9.0), 2.67-2.88 (3H, m), 3.60 (3H, s), 4.15 (2H br) 
4.69 (2h, m) f 5.21 (1 H, m), 5.35 (1 H, m), 6.03 (1 H, m), 6.52 (1 H, s). 

57d) Allyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfo^^ 
bamate 

[0463] The compound (0.68 g) obtained in Example 57c) was dissolved in a 4 N solution of hydrochloride in dioxane 
(10 mL), and mixed for 6 hours. The reaction solution was neutralized with a saturated aqueous sodium bicarbonate 
solution and extracted with chloroform. After distilling off the solvent, triethylamine (0.50 mL) was added to the residue, 
and the mixture was dissolved in acetonitrile (1 0 mL). This solution was added to a suspension of 3-((6-chloro-2-naphthyl) 
sulfonyl)propanoic acid (0.53 g), WSC (0.51 g) and HOBt (0.41 g) in acetonitrile (10 mL), and mixed for 12 hours. The 
reaction solution was concentrated, and the residue was dissolved in chloroform and a saturated aqueous sodium 
bicarbonate solution. The organic layer was collected by separation, and dried over anhydrous sodium sulfate. The 
solvent was distilled off, and the residue was purified with a silica gel column to give the title compound (0.88 g) as a 
colorless solid. 

NMR (CDCI3) 8: 1.41-1.53 (2H, m), 1.91-2.06 (2H, m), 2.64 (1H, m), 2.75 (1H, m), 2.88 (2H, t, J = 8.6), 3.14 (1H m) 
3.56 (2H, t, J = 8.6), 3.61 (3H, s), 3.92 (1H, d, J = 13.4), 4.56 (1H, d, J = 13.4), 4.70 (2H, m), 5.23 (1H, m), 5.36 (1H 
m),6.02(1H, m), 6.52 (1H,s). 1 ' 

Example 58 

5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-imine 
[0464] 




[0465] To a solution of allyl (22)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazol- 
2(3H)-ylidenecarbamate (0.60 g) obtained in Example 57d) in THF, 1,3-dimethylbarbituric acid (0.25 g) and tetrakis 
(triphenylphosphine)palladium (0.06 g) were added thereto and mixed for 12 hours under argon atmosphere. The insol- 
ubles were filtered off, and the filtrate was concentrated. The residue was purified with a silica gel column to give the 
title compound (0.32 g) as a pale yellow solid. 

NMR (CDCI3) 6: 1.28-1.50 (2H, m), 1.82-1.94 (2H, m), 2.55-2.64 (2H, m), 2.85-2.90 (2H, m), 3.08 (1 H, t, J = 12 6) 3 23 
(3H, s), 3.52-3.58 (2H, m), 3.87 (1 H, d, J = 1 3.5), 4.51 (1 H, d, J = 1 3.5), 6.03 (1 H, s), 7.58 (1 H, dd, J = 1 .8, 8.8), 7 88-7 95 
(4H,m), 8.47(1 H,s). 

Example 59 

Allyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidiny[)-3-ethyl-1,3-thia 
[0466] 
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59a) tert-Butyl 4-(3-ethyl-2-imino-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1-carboxylate 

[0467] In the same manner as in Example 57b), the title compound (0.48 g) was obtained from tert-butyl 4-(2-amino- 
1,3-thiazol-5-yl)piperidine-1-carboxylate (1.0 g) obtained in Example 57a) and ethyl iodide (0.73 ml_). 
NMR (CDCI 3 ) 5: 1.24 (3H, t, J = 7.4), 1.33-1.54 (2H, m), 1.46 (9H, s), 1.80 (2H, d, J = 12.0), 2.49 (1H, m), 2.75 (2H, t, 
J = 11.4), 4.14 (2H, d, J = 12.8), 4.11 (2H, q, J = 7.4), 6.05 (1H, s). 

59b) tert-butyl 4-((2Z)-2-(((allyloxy)carbonyl)imino)-3-ethyl-2,3-dihydro-1,3-thiazol-5-yl)piperidine-l-carboxylate 

[0468] In the same manner as in Example 57c), the title compound (0.60 g) was obtained from the compound (0.48 
g) obtained in Example 59a). 

NMR (CDCI3) 8: 1.26 (3H, t, J = 7.4), 1.47 (9H, s), 1.47-1.63 (2H, m), 1.92 (2H, d, J = 11.2), 2.67-2.87 (3H, m), 4.11 
(2H, q, J = 7.4), 4.17 (2H, br), 4.69 (2H, m), 5.21 (1H, d, J = 12.0), 5.35 (1H, d, J = 17.2), 6.03 (1H, m), 6.56 (1H, s). 

59c) Allyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyO 
bamate 

[0469] In the same manner as in Example 57d), the title compound (0.69 g) was obtained from the compound (0.54 
mg) obtained in Example 59b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.40 g). 

NMR(CDCI 3 ) 5: 1.36 (3H, s, J = 7.2), 1.39-1.55 (2H, m), 1.92-2.05 (2H, m), 2.64 (1H, m), 2.76 (1H, m), 2.89 (2H, t, J = 
8.0), 3.14 (1H, t, J = 12.8), 3.57 (2H, t, J = 8.0), 3.82 (1H, d, J = 13.2), 4.10 (2H, q, J = 7.2), 4.70 (2H, m), 5.22 (1H, m), 
5.35 (1H, m), 6.03 (1H, m), 6.55 (1H, s), 7.60 (2H, dd, J = 2.2, 8.8), 7.89-7.94 (4H, m), 8.49 (1H, s) 

Example 60 

5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-ethyl-1,3-thiazol-2(3H)-imine 
[0470] 




[0471] In the same manner as in Example 58), the title compound (0.33 g) was obtained from allyl (2Z)-5-(1-(3-((6- 
chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)-3-ethyl-1,3-thiazol-2(3H)-ylidenecarbamate (0.50 g) obtained in 
Example 59c). 

NMR (CDCI3) 5: 1.29 (3H, t, J = 7.2), 1.24-1.44 (2H, m), 1.80-1.96 (4H, m), 2.50-2.65 (2H, m), 2.78-2.93 (2H, m), 3.08 
(1H, m), 3.48-3.62 (2H, m), 3.71 (2H, q, J = 7.2), 3.85 (1H, d, J = 13.6), 4.53 (1H, d, J = 13.6), 6.10 (1H, s), 7.59 (1H, 
dd, J = 1.9, 8.6), 7.88-7.97 (4H, m), 8.47 (1H, s). 
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Example 61 

N-((2Z)-5-(1-(3-((6-Chloro-2-^ 
[0472] 




[0473] To a solution of M1-(3-((6-chloro-2-naphthyl)suto^ 

(3H)-imine (0.20 g) obtained in Example 58) in dichloromethane (5 mL), triethylamine (0.5 ml_) and acetic anhydride 
(0.5 mL) were added and mixed for 2 hours. After adding ice chips to the reaction solution and mixing for 15 minutes, 
the reaction solution was diluted with chloroform and a saturated aqueous sodium bicarbonate solution. The organic 
layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent was distilled off, and the residue 
was purified with a silica gel column to give the title compound (0.22 g) as a white solid 

NMR (CDCI 3 ) 6: 1.40-1.59 (2H, m), 1.93-2.06 (2H, m), 2.29 (3H, s), 2.64 (1H, t, J = 12.9), 2.81 (1H, m), 2.89 (2H m) 
3.13 (1H, t, J = 12.9), 3.56 (2H, m), 3.67 (3H, s), 3.90 (1H, d, J = 12.3), 4.56 (1H, d, J = 12.3), 6.55 (1H, s), 7.58 (1H 
dd, J = 1.8, 8.7), 7.88-7.95 (4H, m), 8.47 (1H, s). 

Example 62 

N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfo^ 
pylamine 

[0474] 




62a) tert-Butyl 4-(2-(propylamino)-1,3-thiazol-5-yl)piperidine-1-carboxylate 

[0475] In same manner as in Example 46a), the title compound (1 .24 g) as a pale yellow solid was obtained from tert- 
butyl 4-(1-bromo-2-oxoethyl)piperidine-1-carboxylate (6.45 g) and N-propylthiourea (2.0 g). 

NMR (CDCI3) 5: 0.98 (3H, t, J = 7.2), 1.47 (9H, s), 1.50-1.72 (4H, m), 1.92 (2H, m), 2.80 (3H, m), 3.20 (2H, t, J = 7 2) 
4.15 (2H, d, J = 14.2), 5.23 (1H, s), 6.78 (1H, s) . " 

62b)5-(1-(3-((6-Chloro-2-naphthyl)sulfonyI)propanoyl)-1-piperidinyl)-N-propyl-1,3-thiazol-2-amine 

[0476] In the same manner as in Example 46b), the title compound (1 .74 g) was obtained from the compound (1 .27 
g) obtained in Example 62a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1 .12 g) 

NMR (CDCI3) 6: 1.37-1.60 (2H, m), 1.91-2.04 (2H, m), 2.63 (1H, t, J = 12.9), 2.83-2.91 (3H, m), 3.11 (1H, t, J = 12 9) 
3.53-3.60 (2H, m), 3.87 (1H, d, J = 14.1), 4.51 (1H, d, J = 14.1), 4.80 (2H, s), 6.74 (1H, s), 7.57 (1H, dd, J = 1 8 8 2) 
7.88-7.95 (4H, m), 8.47(1 H, s). ' h 

62c) N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-ylid 
propylamine 

[0477] In the same manner as in Example 57b), the title compound (0.28 g) was obtained from the compound (0.50 
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g) obtained in Example 62b) and methyl iodide (0.61 ml_). 

[0478] NMR (CDCI 3 ) 5: 0.97 (3H, t, J = 7.2), 1.35-1.50 (2H, m), 1.63-1.73 (2H t m), 1.84-1.96 (2H, m), 2.57-2.65 (2H, 
m), 2.88 (2H, dd, J = 6.6, 9.9), 3.01 (2H, t, J = 7.2), 3.09 (1H, t, J = 12.3), 3.22 (3H, s), 3.53-3.59 (1H, m), 3.86 (1H, d, 
J = 12.9), 4.51 (1H, d, J = 12.9), 6.11 (1H, s), 7.58(1H,dd, J = 1.8, 8.1), 7.88-7.95 (4H, m), 8.46 (1H, s). 

Example 63 

N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfo^ 
amine 

[0479] 




63a) tert-Butyl 4-(2-(methylamino)-1 ,3-thiazol-5-yl)piperidine-1-carboxylate 

[0480] In the same manner as in Example 46a), the title compound (1 .74 g) as a pale yellow solid was obtained from 
tert-butyl 4-(1-bromo-2-oxoethyl)piperidine-1-carboxylate (6.45 g) and N-methylthiourea (1.53 g). 
NMR (CDCI 3 ) 8: 1.47 (9H, s), 1.57 (2H, m), 1.92 (2H, dd, J = 14.9), 2.80 (3H, m), 2.95 (3H, s), 4.15 (2H, d, J = 13.6), 
5.23 (1H, s), 6.80 (1H, s). 

63b) 5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-N-methyl-1,3-thiazol-2-amine 

[0481] In the same manner as in Example 46b), the title compound (2.36 g) as a pale yellow solid was obtained from 
the compound (1.74 g) obtained in Example 63a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1.66 g). 
NMR (CDCI3) 6: 1.37-1.61 (2H, m), 1.91-2.04 (2H, m), 2.63 (1H, t, J = 13.2), 2.83-2.92 (3H, m), 2.95 (3H, s), 3.12 (1H, 
t, J = 13.2), 3.52-3.60 (2H, m), 3.85 (1H, d, J = 13.5), 4.53 (1H, d, J = 13.5), 4.94 (1H, s), 6.78 (1H, s), 7.58 (1H, dd, J 
= 1.8, 7.8), 7.88-7.95 (4H, m), 8.47 (1H, s). 

63c) N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl^ 
methylamine 

[0482] In the same manner as in Example 57b), the title compound (0.29 g) as a pale yellow solid was obtained from 
the compound (0.50 g) obtained in Example 63b) and ethyl iodide (0.21 mL). 

NMR (CDCI3) 5: 1 .25 (3H, t, J = 7.2), 1 .35-1 .53 (2H, m), 1 .84-1 .99 (2H, m), 2.56-2.67 (2H, m), 2.88 (2H, t, J = 7.0), 2.97 
(3H, s), 3.10 (1H, m), 3.48 (2H, t, J = 7.0), 3.68 (2H, q, J = 7.2), 3.88 (1H, d, J = 13.2), 4.52 (1H, d, J = 13.2), 6.20 (1H, 
s), 7.59 (1H, dd, J = 2.2, 9.2), 7.88-7.97 (4H, m), 8.48 (1H, s). 

Example 64 

2-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfo^ 
[0483] 
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[0484] In the same manner as in Example 57b), the title compound (0.36 g) as a pale yellow solid was obtained from 

5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-N-methyl-1,3-thiazol-2-amine (0.60 g) obtained in Ex- 
ample 63b) and 2-iodoethanol (0.20 ml_). 

NMR (CDCI 3 ) 5: 1.36-1.51 (2H, m), 1.85-1.98 (2H, m), 2.56-2.68 (2H, m), 2.86-2.89 (2H, m), 2.92 (3H, s), 3.10 (1H m) 
3.53-3.59 (2H, m), 3.81-3.91 (5H, m), 4.54 (1H, d, J= 14.8), 6.16 (1H, s), 7.58 (1H, dd, J = 1 .8, 7.8), 7.88-7.95 (4H, m)' 
8.47 (1H,s). 

Example 65 

2-(5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)prop 
[0485] 




65a) 5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-1,3-thiazol-2-amine 

[0486] In the same manner as in Example 46b), the title compound (0.86 g) as a pale yellow solid was obtained from 
tert-butyl 4-(2-amino-1,3-thiazol-5-yl)piperidine-1-carboxylate (1.83 g) obtained in Example 57a) and 3-((6-chloro-2- 
naphthyl)sulfonyl)propanoic acid (1 .93 g). 

NMR (CDCI3) 5: 1.37-1.60 (2H, m), 1.91-2.04 (2H, m), 2.63 (1H, t, J = 12.9), 2.83-2.91 (3H, m), 3.11 (1H t J = 12 9) 
3.53-3.60 (2H, m), 3.87 (1H, d, J = 14.1), 4.51 (1H, d, J = 14.1), 4.80 (2H, s), 6.74 (1H, s), 7.57 (1H, dd, J = 1 8 8 2) 
7.88-7.95 (4H, m), 8.47(1 H, s). 

65b) 2-(5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-2-imino-1,3-thiazol-3(2H)-yl)acetamide 

[0487] In the same manner as in Example 57b),the title compound (0.24 g) as a pale yellow solid was obtained from 
the compound (0.50 g) obtained in Example 65a) and iodoacetamide (0.24 g). 

NMR (CDCI3) 8: 1.32-1.51 (2H, m), 1.82-1.95 (2H, m), 2.54-2.63 (2H, m), 2.85-2.90 (2H, m), 3.08 (1H t J = 11 7) 
3.52-3.58 (2H, m), 3.87 (1H, d, J = 13.8), 4.27 (2H, s), 4.53 (1H, d, J = 13.8), 5.35 (1H, s), 6.18 (1H, s), 7.25 (1H, s)' 
7.58 (1 H, dd, J = 1 .8, 8.8), 7.88-7.95 (4H, m), 8.47 (1 H, s). 

Example 66 

2-(((2Z)-5-(1-(3-((6-Chloro-2-naphthyO 
anol 

[0488] 




HOH 2 CH 2 C 

66a) N-(2-((tert-Butyldimethylsilyl)oxy)ethyl)thiourea 

[0489] To a solution of 2-((tertbutyldimethylsilyl)oxy)ethanamine (WO 0007985: 24.4 g) in THF (300 mL) was added 
benzoyl isothiocyanate (22.7 g), and the mixture was mixed for 2 hours. The reaction solution was concentrated, and 
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the residue was dissolved in methanol (150 mL). To the resulting solution were added potassium carbonate (5.0 g) and 
water (50 mL), and the mixture was mixed for 2 hours. The insolubles were filtered off, and the filtrate was concentrated. 
The residue was dissolved in ethyl acetate, sequentially washed with 1 N hydrochloric acid, a saturated aqueous sodium 
bicarbonate solution and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off to 
5 give the title compound (27.7 g) as a colorless oily matter. 

NMR (CDCI 3 ) 5: 0.02 (6H, s), 0.83 (9H, s), 1.74 (1H, s), 3.28 (2H, br), 3.68-3.73 (2H, m), 6.05 (1H, br), 6.56 (1H, br), 
6.98 (1H, br). 

66b) tert-Butyl 4-(2-((2-hydroxyethyl)amino)-1 ,3-thiazol-5-yl)piperidine-1-carboxylate 

10 

[0490] In the same manner as in Example 47a), the title compound (1 .52 g) was obtained from the compound (2.34 
g) obtained in Example 66a) and tert-butyl 4-(1-bromo-2-oxoethyl)piperidine-1-carboxylate (4.6 g). 
NMR (CDCI3) 8: 1.46 (9H, s), 1.46-1.60 (2H, m), 1.90 (2H, d, J = 11.4), 2.74-2.83 (3H, m), 3.46 (2H, t, J = 5.4), 3.81 
(2H, t, J = 5.4), 4.43 (1H, m), 6.75 (1H, s). 

15 

66c) 2-((5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-1,3-thiazol-2-yl)amino)ethanol 

[0491] In the same manner as in Example 46b), the title compound (1 .37 g) was obtained from the compound (1 .26 
g) obtained in Example 66b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1.15 g). 
20 NMR (CDCI 3 )5: 1.31-1.62 (2H, m), 1.88-2.03 (2H, m), 2.62 (1H, t, J = 12.6), 2.80-2.93 (3H, m), 3.11 (1H, t, J = 12.6), 
3.45 (2H, t, J = 5.4), 3.53-3.61 (2H, m),.3.81 (2H, t, J = 5.4), 3.84 (1H, d, J = 13.4), 4.51 (1H, d, J = 13.4), 5.55 (1H, br), 
6.74 (1H, s), 7.58 (1H, dd, J = 2.0, 7.8), 7.88-7.96 (4H, m), 8.47 (1H, s). 

66d) 2-(((22)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-y^ 
25 no)ethanol 

[0492] In the same manner as in Example 57b), the title compound (0.75 g) was obtained from the compound (1 .0 g) 
obtained in Example 66c) and methyl iodide (0.25 mL). 

NMR (CDCI3) 8: 1.35-1.51 (2H, m), 1.82-1.98 (2H, m), 2.55-2.69 (2H, m), 2.88 (2H, dd, J = 6.3, 9.7), 3.09 (1H, m), 3.15 
30 (2H, t, J = 5.3), 3.25 (3H, s), 3.51-3.64 (2H, m), 3.82 (2H, t, J = 5.3), 3.86 (1H, d, J = 13.8), 4.53 (1H, d, J = 13.8), 6.18 
(1 H, s), 7.59 (1 H, dd, J = 2.0, 8.8), 7.89-7.98 (4H, m), 8.48 (1 H, s). 

Example 67 

35 (2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfo^ 
zole-4-carbaldehyde 

[0493] 



45 




67a) tert-Butyl 4-((2Z)-4-formyl-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1 -carboxylate 

50 [0494] To a solution of tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine-l-carboxylate 
(5.0 g) obtained in Example 46a) in THF (75 mL) was added n-butyllithium (24 mL, a 1.6 M hexane solution) at -78°C. 
The reaction solution was mixed for 15 minutes, and then DMF (5 mL) was added thereto, and the mixture was further 
mixed for 30 minutes. To the reaction solution was added a saturated aqueous ammonium chloride solution, and then 
poured into a mixed solution of ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic layer 

55 was collected by separation, washed with saturated brine, and then dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified with a silica gel column to give the title compound (3.45 g) as a yellow solid. 
NMR (CDCI3) 8: 1.48 (9H, s), 1.55-1.76 (2H, m), 1.84 (2H, d, J = 11.7), 2.78 (2H, m), 3.04 (3H, s), 3.43 (1H, m), 3.57 
(3H, s), 4.25 (2H, br), 9.77 (1H, s). 
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67b) (2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propa 
1,3-thiazole-4-carbaldehyde 

[0495] In the same manner as in Example 46b), the title compound (1 .89 g) as a pale yellow solid was obtained from 
the compound (1.07 g) obtained in Example 67a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCI 3 ) 6: 1.55-1.73 (2H, m), 1.86-1.97 (2H, m), 2.61 <1H, m), 2.88-2.96 (2H, m), 3.03 (3H, s). 3.16 (1H, m), 
3.48-3.59 (3H, m), 3.55 (3H, s), 3.97 (1H, d, J = 13.5), 4.67 (1H, d, J = 13.5), 7.59 (1H, dd, J = 1.8, 9.0), 7.89-7.96 (4H 
m), 8.47 7 (1H,s), 9.76(1 H,s). 

Example 68 

(22)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino)-2,3-dihyd 
zoie-4-carboxylic acid 

[0496] 




[0497] To a solution of (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidiny!)-3-methyl-2-(methylimino)- 
2,3-dihydro-1 ,3-thiazole-4-carbaldehyde (0.20 g) obtained in Example 67b) in tert-butyl alcohol/water/2-methyl-2-butene 
(40 ml_, 5:4:1) were added sodium chlorite (0.21 g) and sodium dihydrogen phosphate (0.28 g), and the mixture was 
mixed for 12 hours. The reaction solution was concentrated, and the residue was dissolved in chloroform and saturated 
brine. The chloroform layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent was 
distilled off to give the title compound (0.19 g) as a colorless solid. 

NMR (CDCI3) 5: 1.38-1.69 (2H, m), 1.96-2.14 (2H, m), 2.60 (1H, m), 2.83-3.01 (3H, m), 3.19 (3H, s), 3.21 (1H m) 
3.53-3.61 (2H, m), 3.88 (3H, s), 3.96 (1 H, s), 4.64 (1 H, d, J = 1 0.4), 7.60 (1 H, dd, J = 1 .8, 9.2), 7.92-7.98 (4H, m), 8.48(1 H,s). 

Example 69 

(2Z)-5-(1-(3-((6-Chloro-2-naphthyl)su^ 
zole-4-carboxamide 



[0498] 




[0499] Toasolutionof(2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino)- 
2,3-dihydro-1 ,3-thiazole-4-carboxylic acid (0.21 g) obtained in Example 68) in dichloromethane (20 mL) was added WSC 
(0.11 g) and HOBt-NH 3 complex (0.09 g), and mixed for 12 hours. The reaction solution was diluted with chloroform, 
washed with a saturated aqueous sodium bicarbonate solution, and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified with a silica gel column to give the title compound (0.07 g) as a colorless solid 
NMR (CDCI3) 5: 1 .46-1 .59 (2H, m), 1 .77-1 .91 (2H, m), 2.55 (1 H, m), 2.86-2.91 (2H, m), 2.99 (3H, s), 3.08 (1 H, m), 3 18 
(1H, m), 3.29 (3H, s), 3.53-3.58 (2H, m), 3.89 (1H, d, J = 14.1), 4.59 (1H, d, J = 14.1), 5.78 (2H, br), 7.58 (1H, dd J = 



78 



EP 1 669 352 A1 

1.8, 8.7), 7.88-7.96 (4H, m), 8.47 (1H, s). 
Example 70 

(2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propan^ 
2,3-dihydro-1,3-thiazole-4-carboxamide 

[0500] 




HOCH 2 CH 2 NHCO 

[0501] In the same manner as in Example 69), the title compound (0.08 g) was obtained from (2Z)-5-(1-(3-((6-chloro- 
2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-me^ acid (0.20 

g) obtained in Example 68), WSC (0.1 1 g), HOBt (0.09 g) and 2-aminoethanol (0.05 mL). 

NMR (CDCI 3 ) 5: 1.47-1.90 (4H, m), 2.53 (1H, m), 2.85-2.90 (2H, m), 2.98 (3H, s), 3.02-3.18 (2H, m), 3.25 (3H, s), 
3.53-3.62 (4H, m), 3.81 (2H, t, J = 5.1 ), 3.87 (1 H„ d, J = 14.1 ), 4.59 (1 H„ d, J = 14.1 ), 6.27 (1 H, br), 7.59 (1 H, dd, J =1 .8 , 
8.7), 7.89-7.97 (4H, m), 8.48 (1 H, s). 

Example 71 

(2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfon 
1 ,3-thiazole-4-carboxamide 

[0502] 




[0503] In the same manner as in Example 69), the title compound (0.05 g) was obtained from (2Z)-5-(1-(3-((6-chloro- 
2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-meth^ (0.20 
g) obtained in Example 68), WSC (0.1 1 g), HOBt (0.09 g) and propylamine (0.05 mL). 

NMR (CDCI3) 8: 0.99 (3H, t, J = 6.9), 1.40-1.86 (4H, m), 2.52 (1H, m), 2.85-2.90 (2H, m), 2.98 (3H, s), 2.98-3.20 (3H, 
m), 3.23 (3H, s), 3.36 (2H, q, J = 6.9), 3.55-3.60 (2H, m), 3.87 (1H, d, J = 14.1), 4.60 (1H, d, J = 14.1), 5.78 (1H, br), 
7.60 (1H, dd, J = 1.8, 7.8), 7.80-7.97 (4H, m), 8.48 (1H, s). 

Example 72 

1-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)suto 
zol-4-yl)ethanol 

[0504] 
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72a) tert-Butyl 4-((2ZM-(1-hydroxyethyl)-3-^ 
late 

[0505] In the same manner as in Example 67a), the title compound (0.38 g) was obtained from tert-butyl 4-((2Z)-3- 

methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine-1-carboxylate (1.0 g) obtained in Example 46a) and 
acetaldehyde (0.36 mL). 

NMR (CDCI 3 ) S: 1 .39-1 .83 (4H, m), 1 .47 (9H, s), 1 .51 (2H. d, J = 6.6), 2.73 (2H, m), 2.95 (1 H, m), 2.97 (3H, s), 3.41 (3H 
s), 4.17 (2H, m), 5.03 (1H, q, J = 6.6). 



72b) H(2Z)-5-(1-(3-((6-Chloro-2-naphthy^ 
1 ,3-thiazol-4-yl)ethanol 

[0506] In the same manner as in Example 46b), the title compound (0.37 g) was obtained from the compound (0.38 
g) obtained in Example 72a) and 3-((6-chloro-2-naphthyl)sulfonyl propanoic acid (0.32 g). 

NMR (CDCI3) 6: 1.38-1.69 (2H, m), 1.96-2.14 (2H, m), 2.60 (1H, m), 2.83-3.01 (3H, m), 3.19 (3H, s), 3.21 (1H, m), 3.39 
(3H, s), 3.53-3.61 (2H, m), 3.88 (3H, s), 3.96 (1H, s), 4.64 (1H, d, J = 10.4), 7.60 (1H, dd, J = 1.8, 9.2), 7.92-7.98 (4H 
m), 8.48 (1H,s). 

Example 73 

1 -((2Z)-5-( 1 -(3-((6-Chloro-2-naphthy^ 
zol-4-yl)ethanone 

[0507] 




[0508] To a solution of 1-((2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylim- 
ino)-2,3-dihydro-1,3-thiazol-4-yl)ethanol (0.20 g) obtained in Example 72b) in dichloromethane (4 mL) was added Dess- 
Martin reagent (0.1 9 g) and mixed for 2 hours. The reaction solution was diluted with chloroform, washed with a saturated 
aqueous sodium bicarbonate solution, and then dried over anhydrous sodium sulfate. The solvent was distilled off, and 
the residue was purified with a silica gel column to give the title compound (0.10 g) as a colorless solid. 
NMR (CDCI3) 5: 1.39-1.52 (2H, m), 1.83-1.96 (2H, m), 2.45 (3H, s), 2.56 (1H, m), 2.81-2.95 (2H, m), 3.02 (3H, s), 
3.09-3.21 (2H, m), 3.33 (3H, s), 3.50-3.65 (2H, m), 3.90 (1H, d, J = 12.8), 4.59 (1H, d, J = 12.8), 7.60 (1H, dd J = 2 0 
8.8), 7.89-7.98 (4H, m), 8.48 (1 H, s). 

Example 74 

(2E)-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfony!)propanoyi)-1-piperidinyl)-3-methyl-2-(methylimino^ 
4-ylidene)acetonitrile 

[0509] 
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5 




74a) tert-Butyl 4-((2Z,4E)-4-(cyanomethylene)-3-methyl-2-(methyiimi^^ 

10 

[0510] To a solution of potassium tert-butoxide (1.4 g) in DME (40 mL) was added (p-tolylsulfonyl) methyl isocyanate 
( 1 .3 g) at -78°C and mixed for 1 5 minutes. To the reaction solution was added a solution of the compound (2.0 g) obtained 
in Example 20a) in DME (20 mL). The reaction mixture was heated until the temperature reached room temperature 
and mixed for 1 hour. To the reaction solution was added methanol (15 mL) and further mixed at 80°C for 1 hour. The 
15 reaction solution was concentrated, and the residue was dissolved in chloroform. The chloroform solution was washed 
with saturated brine, and dried over anhydrous sodium sulfate. The solvent was distilled off, and the residue was purified 
with a silica gel column to give the title compound (0.85 g) as a pale yellow solid. 

NMR (CDCI 3 ) 5: 1.18-1.69 (4H, m), 1.45 (9H, s), 2.48 (1H, m), 2.63-2.79 (2H, m), 3.11 (3H, s), 3.14 (3H, s), 4.08-4.20 
(2H, m), 4.39 (1H, d, J = 0.9), 4.56 (1H, d, J = 3.6). 

20 

74b) (2E)-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)suto^ 
in-4-ylidene)acetonitrile 

[051 1] In the same manner as in Example 46b), the title compound (0.74 g) was obtained from the compound (0.55 
25 g) obtained in Example 74a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 

NMR (CDCI3) 5: 1.26-1.43 (3H, m), 1.76 (1H, m), 2.47-2.62 (2H, m), 2.83-2.90 (2H, m), 3.04-3.15 (7H, m), 3.51-3.56 
(2H, m), 3.87 (1H, m), 4.41 (1H, d, J = 2.1), 4.60 (1H, m), 4.67 (1H, d, J = 3.3), 7.59 (1H, dd, J = 1.8, 8.8), 7.88-7.96 
(4H, m), 8.46(1 H, s). 

30 Example 75 

2-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfony^ 
zol-4-yl)acetamide 

35 [0512] 



40 




45 75a) tert-Butyl 4-((2Z)-4-carbamoylmethyl-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1 -carboxy- 
late 

■ 

[0513] To a solution of tert-butyl 4-((2Z,4E)-4-(cyanomethylene)-3-methyl-2-(methylimino)-1,3-thiazolidin-5-yl)piperi- 
dine-1-carboxylate (0.30 g) obtained in Example 74a) in DMSO (6.0 mL) were added potassium carbonate (0.1 g) and 
50 a 30% aqueous hydrogen peroxide solution (1 mL) at 0°C and mixed for 30 minutes. The reaction solution was diluted 
with ethyl acetate, washed with saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled 
off, and the residue was crystallized from hexane to give the title compound (0.32 g) as a colorless solid. 
NMR (CDCI3) 8: 1.47 (9H, s), 1.56-1.71 (4H, m), 2.70-2.79 (3H, m), 2.99 (3H, s), 3.23 (3H, s), 3.44 (2H, s), 4.19 (2H, 
br), 5.67 (2H, d, J = 19.5). 
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75b) 2-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(m 
1,3-thiazol-4-yl)acetamide 

[0514] In the same manner as in Example 46b), the title compound (0.43 g) as a colorless solid was obtained from 
the compound (0.32 g) obtained in Example 75a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (DMSO-d 6 ) 5: 1 .06-1 .19 (1 H, m), 1 .32-1 .46 (1 H, m), 1 .57-1 .72 (2H, m), 2.44-2.54 (3H, m), 2.63-2.77 (2H, m), 2.82 
(3H, s), 2.99 (2H, t, J = 11.7), 3.10 (3H, s), 3.60-3.66 (2H, m), 3.82 (1H, d, J = 12.6), 4.27 (1H, d, J = 12.), 7.09 (1H, s), 
7.54 (1H, s), 7.72 (1H, dd, J = 2.1, 8.7), 7.98 (1H, dd, J = 2.1, 8.7), 8.17 (1H, d, J = 9.0), 8.24-8.31 (2H, m), 8.63 (1H, s). 

Example 76 

N-((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfon 
zol-2(3H)-ylidene)-N-methylamine 

[0515] 




[0516] To a solution of the compound (0.3 g) obtained in Example 74b) in toluene (10 mL), trimethyltin azide (0.35 g) 
was added, and the mixture was overheated under reflux for 24 hours. To the reaction solution, methanol (2 mL) was 
added, and the mixture was mixed for 1 hour. The reaction solution was concentrated, and the residue was purified with 
a silica gel column to give the title compound (0.14 g) as a colorless solid. 

NMR (CDCI 3 ) 5: 1.45-1.54 (2H, m), 1.97-2.12 (2H, m), 2.64 (1H, m), 2.84-2.93 (3H, m), 3.17 (3H, s), 3.31 (1H, m) 
3.55-3.60 (3H, m), 3.67 (3H, s), 3.94 (1H, d, J = 12.3), 4.21 (1H, d, J = 4.5), 4.68 (1H, d, J = 12.3), 7.60 (1H, dd, J = 1.8, 
8.7), 7.89-7.98 (4H, m), 8.45 (1H, s). 

Example 77 

Methyl (22)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino 
1 ,3-thiazol-4-carboxylate 



[0517] 




77a) tert-Butyl 4-((2Z)-4-(methoxycarbonyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine-1-carbox- 
ylate 

[0518] In the same manner as in Example 67a), the title compound (0.24 g) as a pale yellow viscous oily matter was 
obtained from tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine-1-carboxylate (0.50 g) 
obtained in Example 46a) and methyl chlorocarbonate (0.25 mL). 
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NMR (CDCI 3 ) 5: 1 .40-1 .84 (4H, m), 1 .47 (9H, s), 2.75 (2H, t, J = 12.2), 3.00 (3H, s), 3.39 (3H, s), 3.39 (1 H, m), 3.89 (3H, 
s), 4.17 (2H, m). 

77b) Methyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)^ 
1 , 3-th iazole-4-carboxy late 

[0519] In the same manner as in Example 46b), the title compound (0.26 g) as a colorless solid was obtained from 
the compound (0.24 g) obtained in Example 77a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCI3) 5: 1 .43-1 .56 (2H, m), 1.82-1.94 (2H, m), 2.51-2.59 (1H, m), 2.87-2.92 (2H, m), 3.00 (3H, s), 3.10 (1H, m), 
3.39 (3H, s), 3.47 (1H, m), 3.53-3.59 (2H, m), 3.90 (3H, s), 3.91 (1H, d, J = 13.5), 4.62 (1H, d, J = 13.5), 7.60 (1H, dd, 
J = 2.1, 8.7), 7.90-7.97 (4H, m), 8.49 (1H, s). 

Example 78 

Butyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoy^ 
1 , 3-th iazole-4-carboxy late 

[0520] 




78a) tert-Butyl 4-((2ZH-(butoxycarbonyl)-3-methyl-2-(methylimino)-2 t 3-dihydro-1,3-thiazol-5-yl)piperidine-1-carboxy- 
late 

[0521] In the same manner as in Example 67a), the title compound (0.91 g) as a pale yellow solid was obtained from 
tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 , 3-th iazol-5-yl) pi peri dine-1-carboxy late (0.80 g) obtained in Ex- 
ample 46a) and butyl chlorocarbonate (0.67 mL). 

[0522] NMR (CDCI3) 5: 0.96 (3H, t, J = 7.5), 1.26 (2H,t, J = 7.5), 1.47 (9H,s), 1 .44-1 .83 (6H, m), 2.73 (2H, t, J = 12.3), 
3.00 (3H, s), 3.39 (3H, s), 3.37-3.41 (1H, m), 4.25-4.34 (2H, m), 4.29 (2H, t, J = 7.5). 

78b) Butyl (2Z)-5-(1-(3-((6-chloro-2-naphthyl)sulfonyl)pro^ 
1, 3-th iazole-4-carboxy late 

[0523] In the same manner as in Example 46b), the title compound (0.49 g) as a pale yellow solid was obtained from 
the compound (0.50 g) obtained in Example 78a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCi 3 ) 5: 0.98 (3H, t, J = 7.4), 1.38-1.70 (3H, m), 1.67-1.90 (4H, m), 2.53 (1H, m), 2.87-2.99 (2H, m), 3.00 (3H, 
s), 3.08 (1H, m), 3.39 (3H, s), 3.53-3.58 (3H, m), 3.92 (2H, d, J = 13.8), 4.27 (2H, t, J = 6.7), 4.63 (1H, d, J = 13.8), 7.60 
(1H, dd, J = 2.1, 8.8), 7.89-7.98 (4H, m), 8.48 (1H, s). 

Example 79 

((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyi-2-(methylimino)-2,3-dihydro-1,3 
zol-4-yt)(1,3-thiazol-2-yl)methanol 

[0524] 
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79a) tert-Butyl 4-((2Z)-4-(hydroxy(1 ,3-thia2ol-2-yl)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperi- 
d i ne- 1 -ca rboxy late 

[0525] In the same manner as in Example 67a), the title compound (0.10 g) as a pale yellow solid was obtained from 
tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1-carboxylate (0.47 g) obtained in Ex- 
ample 46a) and thiazole-2-carbaldehyde (0.26 g). 

NMR (CDCI 3 ) 8: 1 .47 (9H, s), 1 .52-1 .87 (4H, m), 2.70 (2H, br), 2.91 (1 H, m), 2.96 (3H, s), 3.06 (3H, s), 4.21 (2H, s), 6.09 
(1H, s), 7.38 (1H, d, J = 1.2), 7.78 (1H, d, = 1.2). 

79b) ((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyO^ 
1 ,3-thiazol-4-yl)(1 ,3-thiazol-2-yl)methanol 

[0526] In the same manner as in Example 46b), the title compound (0.11 g) as a pale yellow solid was obtained from 
the compound (0.10 g) obtained in Example 79a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
[0527] NMR (CDCI3) 5: 1 .51-1 .91 (5H, m), 2.51 (1 H, m), 2.83-2.96 (5H, m), 2.99-3.12 (5H, m), 3.50-3.60 (2H, m), 3.88 
(1H, d, J = 13.5), 6.07 (1H, s), 7.39 (1H, d, J = 3.2), 7.59 (1H, dd, J = 1. 9, 8.7), 7. 75 (1H, d, J = 7.2), 7. 88-7.98 (4H, 
m), 8.48 (1H,s). 

Example 80 

((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-methyl-2-(methylimino)-2,3-dihydro^ 
zol-4-yl)(3-methyl-1H-pyrazol-5-yl)methanol 

[0528] 




80a) 5-Methyl-1-trityl-1 H-pyrazole-3-carbaldehyde 

[0529] To a solution of 5-methyl-1 H-pyrazole-3-carbaldehyde (Werner A. et al., Tetrahedron, 51 , 4779 (1995): 1.1 g) 
in acetonitrile (20 ml_), triethylamine (1.5 mL) and chlorotriphenylmethane (3.1 g) were added and mixed for 12 hours. 
The reaction solution was concentrated, and the residue was dissolved in chloroform. This solution was washed with a 
saturated aqueous sodium bicarbonate solution and dried over anhydrous sodium sulfate. The solvent was distilled off, 
and the residue was purified with a silica gel column to give the title compound (1.9 g) as a colorless solid. 
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NMR (CDCI 3 ) 5: 1.54 (3H, s), 6.66 (1H, s), 7.09-7.17 (6H, m), 7.25-7.34 (9H, m), 9.83 (1H, s). 

80b) tert-Butyl 4-((2Z)-4-(hydroxy(5-methyl-1-trityl-1H-pyra2ol-3-yl)methyl)-3-methyl-2-(met^ 
1 ,3-thiazol-5-yl)piperidine-1 -carboxylate 

[0530] In the same manner as in Example 67a), the title compound (0.36 g) as a colorless solid was obtained from 
the compound (0.53 g) obtained in Example 80a) and tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol- 
5-yl) pi peridine-1 -carboxylate (0.47 g) obtained in Example 46a). 

NMR (CDCI3) 5: 1.47 (9H, s), 1.57-1.80 (4H, m), 2.65-2.78 (2H, m), 2.98 (1H, m), 2.99 (3H, s), 3.28 (3H, s), 4.17 (2H, 
m), 5.80 (1H, s), 5.88 (1H, s), 7.01-7.14 (6H, m), 7.26-7.30 (9H, m). 

80c) ((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)p^ 
1 ,3-thiazol-4-yl)(3-methyl-1 H-pyrazol-5-yl)methanol 

[0531] In the same manner as in Example 46b), the title compound (0.07 g) as a pale yellow solid was obtained from 
the compound (0.36 g) obtained in Example 80a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCI3) 5: 1.49-1.89 (4H, m), 2.29 (3H, d, J = 3.8), 2.51 (1H, m), 2.81-2.95 (2H, m), 2.96 (3H, s), 3.00-3.13 (5H, 
m), 3.49-3.62 (2H, m), 3.89 (1H, m), 4.56 (1H, m), 5.79 (1H, J = 7.4), 5.94 (1H, s), 7.60 (1H, dd, J = 2.0, 8.8), 7.88-7.98 
(4H, m), 8.48 (1H, s). 

Example 81 

((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)prop 
zol-4-yl)(2-thienyl)methanol 

[0532] 




81a) tert-Butyl 4-((22)-4-(hydroxy(2-thienyl)methyl)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-yl)piperidine- 
1 -carboxylate 

[0533] In the same manner as in Example 67a), the title compound (0.26 g) as a colorless solid was obtained from 
tert-butyl 4-((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1 , 3-th iazol-5-yl) pi peridine-1 -carboxylate (0.62 g) obtained in Ex- 
ample 46a) and thiophene-2-carbaldehyde (0.28 ml_). 

NMR (CDCI3) 5: 1.47 (9H, s), 1.50-1.85 (4H, m), 2.69 (2H, br), 2.93 (1H, m), 2.95 (3H, s), 3.11 (3H, s), 4.18 (2H, br), 
6.12 (1H, s), 6.78 (1H, s), 6.95 (1H, m), 7.28 (1H, br). 

81b) ((2Z)-5-(1-(3-((6-Chloro-2-naphthyl)s^ 
1 ,3-thiazol-4-yl)(2-thienyl)methanol 

[0534] In the same manner as in Example 46b), the title compound (0.03 g) as a pale yellow solid was obtained from 
the compound (0.25 g) obtained in Example 81a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCI3) 8: 1.59-1.80 (4H, m), 2.51 (1H, m), 2.81-2.94 (2H, m), 2.97 (3H, s), 3.00-3.15 (5H, m), 3.50-3.65 (2H, m), 
3.90 (1H, m), 4.57 (1H, m), 6.14 (1H, s), 6.82 (1H, s), 6.98 (1H, m), 7.31 (1H, s), 7.60 (1H, dd, J = 1.8, 8.8), 7.89-7.98 
(4H,m), 8.48 (1H,s). 
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Example 82 

((2Z)-5-(1-(3-((6-Chloro-2-naphto^ 
zol-4-yl)(3-thienyl) methanol 

[0535] 




82a) tert-Butyl 4-((2ZM-(hydroxy(3-thienyl)methyl)-3-me^ 
1-carboxylate 

[0536] in the same manner as in Example 67a), the title compound (0.21 g) as a colorless solid was obtained from 
tert-butyl 4-((2Z)-3-methyl-2-(methyIimino)-2,3-dihydro-1 ,3-thiazol-5-yl)piperidine-1-carboxylate (0.62 g) obtained in Ex- 
ample 46a) and thiophene-3-carbaldehyde (0.26 mL). 

NMR (CDCI 3 ) 6: 1.47 (9H, s), 1.57-1.78 (4H, m), 2.70 (2H, m), 2.95 (1H, m), 2.96 (3H, s), 3.06 (3H, s), 4.18 (2H br) 
5.97 (1H, s), 6.90 (1H, m), 7.20 (1H, m), 7.31 (1H, m). 

82b) ((2Z)-5-(1-(3-((6-Chloro-2-naphthy^ 
1 ,3-thiazol-4-yl)(3-thienyl)methanol 

[0537] In the same manner as in Example 46b), the title compound (0.02 g) as a pale yellow solid was obtained from 
the compound (0.20 g) obtained in Example 82a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid 
NMR (CDCI3) 5: 1 .59-1 .72 (4H, m), 2.50 (1 H, m), 2.85-2.94 (2H, m), 2.98 (3H, s), 2.96-3.13 (5H, m), 3.50-3.62 (2H m) 
3.90 (1H, m), 4.62 (1H, m), 5.98 (1H, s), 6.92 (1H, br), 7.20 (1H, s), 7.33 (1H, m), 7.60 (1H, dd, J = 1.8, 8.8), 7.89-7 98 
(4H, m), 8.48(1 H, s). 

Example 83 

N-((2Z)-3-(2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)ethyl)-1,3-thiazol-2(3H)-yN 
amine 

[0538] 




[0539] In the same manner as in Example 57b), the title compound (0.27 g) was obtained from 1-(3-((6-chloro-2- 

naphthyl)sulfonyl)propanoyl)-4-(2-iodoethyl)piperidine (0.52 g) obtained in Example 18c) and N-methyl-1,3-thiazol-2- 
amine (0.27 g). 

[0540] NMR (CDCI3) 5: 1.00-1.18 (2H, m), 1.58-1.84 (5H, m), 2.48 (1H, t, J = 12.9), 2.81-2.88 (2H, m), 2.98 (3H, s), 
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2.98 (1H, t, J = 12.9), 3.52-3.58 (2H, m), 3.79 (3H, m), 4.44 (1H, d, J = 13.5), 5.96 (1H, d, J = 5.1), 6.52 (1H, d, J = 5.1), 
7.57 (1H, dd, J = 2.1, 7.8), 7.88-7.95 (4H, m), 8.46 (1H, s) 

Example 84 

N-((2Z)-3-(2-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)ethyl)-5^ 
dene)-N-methylamine 

[0541] 




84a) N,5-Dimethyl-1 ,3-thiazol-2-amine 

[0542] In the same manner as in Example 46a), the title compound (1 .48 g) was obtained from 2-bromopropionaldehyde 
(Pews R. et al., Synthetic Commun., 15, 977-84 (1985): 8.7 g) and N-methylthiourea (5.7 g). 
NMR (CDCI 3 ) 5: 2.29 (3H, s), 2.95 (3H, s), 5.02 (1H, br), 6.75 (1H, s). 

84b) N-((2Z)-3-(2-(1-(3-((6-Chloro-2-napm 
dene)-N-methylamine 

[0543] In the same manner as in Example 57b), the title compound (0.24 g) was obtained from the compound (0.26 
g) obtained in Example 84a) and 1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-4-(2-iodoethyl)piperidine (0.52 g) ob- 
tained in Example 18c). 

NMR (CDCI3) 5: 1.00-1.16 (2H, m), 1.56-1.60 (3H ? m), 1.70-1.84 (2H, m), 2.13 (3H, s), 2.49 (1H, m), 2.81-2.89 (2H, m), 
2.95 (3H, s), 2.96 (1H, m), 3.52-3.58 (2H, m), 3.68-3.80 (3H, m), 4.43 (1H, d, J = 13.5), 6.18 (1H, s), 7.59 (1H, dd, J = 
1.8, 8.3), 7.88-7.95 (4H, m), 8.45 (1H, s). 

Example 85 

N-((2Z)-3-(2-( 1 -(3-((6-Chloro-2-naph 
dene)-N-methylamine 

[0544] 




85a) N,4-Dimethyl-1 ,3-thiazol-2-amine 

[0545] In the same manner as in Example 46a), the title compound (9.4 g) was obtained from bromoacetone (25 g) 
and N-methylthiourea (20 g). 

NMR (CDCI3) 8: 2.23 (3H, s), 2.94 (3H, s), 6.04 (1H, s), 6.28 (1H, br). 
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85b) N-((2Z)-3-(2-(1-(3-((6-Chloro-2-^ 
dene)-N-methylamine 

[0546] In the same manner as in Example 57b), the title compound (0.06 g) was obtained from the compound (0.26 

g) obtained in Example 85a) and 1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoylH-(2-iodoethyl)piperidine (0.52 g) ob- 
tained in Example 18c). 

NMR (CDCI 3 ) 5: 1.06-1.14 (2H, m), 1.60-1.86 (5H, m), 2.08 (3H, s), 2.49 (1H, t, J = 12.3), 2.84-2.87 (2H, m), 2.95 (3H 
s), 2.97 (1H, m), 3.53-3.56 (2H, m), 3.70-3.81 (3H, m), 4.44 (1H, d, J = 13.2), 5.51 (1H, s), 7.58 (1H, dd, J = 1.8 7 8) 
7.88-7.95 (4H, m), 8.46(1 H, s). ' " 

Example 86 

N-((2Z)-3-((1-(3-((6-Chloro-2-naphto 
amine 

[0547] 




86a) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-4-(iodomethyl)piperidine 

[0548] In the same manner as in Example 46b), the title compound (4.0 g) was obtained from tert-butyl 4-(iodomethyl) 
piperidine-1 -carboxylate (Villalobos A. et al., J. Med. Chem., 37, 2721 (1994): 3.3 g) and 3-((6-chloro-2-naphthyl)sulfonyl) 
propanoic acid (3.0 g). 

NMR (DMSO-d 6 ) 5: 0.65-0.89 (2H, m), 1.62-1 .78 (3H, m), 2.40 (1H, m), 2.67 (2H, t, J = 7.8), 2.90 (1H, m) 3 15 (2H d 
J = 6.2), 3.59 (2H, t, J = 7.8), 3.76 (1H, d, J = 14.0), 4.17 (1H, d, J = 14.0), 7.72 (1H, dd, J = 2.2, 9.0), 7.97 (1H, dd, J = 
2.2, 8.8), 8.17 (1H, d, J = 8.8), 8.19-8.25 (2H, m), 8.63 (1H, s). 

86b) N-((2Z)-3-((1-(3-((6-Chloro-2-naptt 
methylamine 

[0549] In the same manner as in Example 57b), the title compound (0.06 g) was obtained from the compound (0.50 
g) obtained in Example 86a) and N-methyl-1 ,3-thiazol-2-amine (0.23 g). 

NMR (CDCI3) 5: 0.94-1.16 (2H, m), 1.63-1. 77 (2H, m), 2.10 (1H, m), 2.49 (1H,t, J = 11.0), 2.84 (2H dd J = 66 10 4) 
2.95 (3H, s), 2.99 (1H, t, J = 11.0), 3.51-3.65 (4H, m), 3.81 (1H, d, J = 13.4), 4.48 (1H, d, J = 13.4), 5.87 (1H d J = 4 8)' 
6.41 (1H, d, J =4.8), 7.59 (1H, dd, J = 1.8, 8.8), 7.92-7.97 (4H, m), 8.47 (1H, s). 

Example 87 

3-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-1,3-thia20l-2(3H)-imine 
[0550] 
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[0551] In the same manner as in Example 57 b), the title compound (0.08 g) was obtained from 1-(3-((6-chloro-2- 
naphthyl)sulfonyl)propanoyl)-4-(iodomethyl)piperidine (0.50 g) obtained in Example 86a) and 1, 3-th iazol-2-a mine (0.20 

g). 

NMR (CDCI 3 )5: 0.98-1.28 (2H, m), 1.65-1.79 (2H, m), 2.10 (1H, m), 2.51 (1H, t, J = 13.2), 2.82-2.87 (2H, m), 3.00 (1H, 
5 t, J = 13.2), 3.45-3.62 (4H, m), 3.83 (1H, d, J = 13.8), 4.49 (1H, d, J = 13.8), 5.74 (1H, d, J = 4.8), 6.29 (1H, d, J = 4.8), 
7.58 (1H, dd, J = 1.8, 7.8), 7.88-7.95 (4H, m), 8.46 (1H, s). 

Example 88 

10 1-(3-((6-Chlorch2-naphthyl)sulfonyl)pro 

[0552] 



15 




88a) tert-Butyl 4-th ioureidopiperidine-1-carboxyl ate 

[0553] In the same manner as in Example 66a), the title compound (2.8 g) as a pale yellow solid was obtained from 
25 tert-butyl 4-aminopiperidine-1-carboxylate (2.7 g). 

NMR (CDCI 3 ) 6: 1.26-1.45 (2H, m), 1.45 (9H, s), 1.98-2.08 (2H, m), 2.90 (2H, t, J = 9.8), 3.98-4.10 (3H, m), 6.10 (2H, 
s), 6.74 (1H, d, J = 7.2). 

88b) tert-Butyl 4-(1,3-thiazol-2-yl)aminopiperidine-1-carboxylate 

30 

[0554] In the same manner as in Example 46a), the title compound (0.88 g) as a pale yellow solid was obtained from 
the compound (1.0 g) obtained in Example 88a) and chloroacetaldehyde (1.13 mL, a 40% aqueous solution). 
NMR (CDCI3) 5: 1.33-1.49 (2H, m), 1.46 (9H, s), 2.06 (2H, m), 2.92 (2H, m), 3.56 (1H, m), 4.02 (2H, bd, J = 10.5), 4.95 
(1H, br), 5.71 (1H, d, J = 4.8), 6.72 (1H, d, J = 4.8). 

35 

88c) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-N-(1,3-thiazol-2-yl)-4-piperidinamine 

[0555] In the same manner as in Example 46b), the title compound (1 .19 g) as a pale yellow solid was obtained from 
the compound (0.88 g) obtained in Example 88b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.86 g). 
40 NMR (DMSO-d 6 ) 5: 1.12-1.40 (2H, m), 1 .82-1 .94 (2H, m), 2.56 (1H, m), 2.72-2.78 (3H, m), 3.10 (1H, m), 3.59-3.75 (2H, 
m), 3.99 (1H, d, J = 14.1), 6.58 (1H, d, J = 3.6), 6.98 (1H, d, J = 3.6), 7.50 (1H, d, J = 7.5), 7.72 (1H, d, J = 1.8, 8.1), 
7.97 (1H, dd, J = 1.8, 8.1), 8.17 (1H, d, J = 8.1), 8.24-8.28 (2H, m), 8.63 (1H, s). 

88d) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-N-((2Z)-3-methyl-1,3-thiazol-2(3H)-ylidene)-4-piperidinamine 

45 

[0556] In the same manner as in Example 57b), the title compound (0.15 g) as a colorless solid was obtained from 
the compound (0.50 g) obtained in Example 88c) and methyl iodide (0.13 mL). 

NMR (CDCI3) 6: 1 .58 (2H, m), 1.82 (2H, m), 2.88 (2H, t, J = 6.6), 2.93 (1H, m), 3.10-3.25 (5H, m), 3.56 (2H, t, J = 6.6), 
3.76 (1H, m), 4.05 (1H, m), 5.84 (1H, d, J = 4.2), 6.44 (1H, d, J = 4.2), 7.58 (1H, dd, J = 1.8, 7.8), 7.88-7.96 (4H, m), 
50 8.47 (1H,s). 

Example 89 

1-(3-((6-ChiorcH2-naphthyl)sulfonyl)pro^ 

55 

[0557] 



89 



EP 1 669 352 A1 





s xv-Me 



/ — \ '> 
N >— N 



f) — N 
^ 'Me 



89a) tert-Butyl 4-((4-m ethyl- 1 ,3-thiazol-2-yl)amino)piperidine-1-carboxylate 

[0558] In the same manner as in Example 46a), the title compound (0.79 g) as a pale yellow solid was obtained from 
tert-butyl 4-thioureidopiperidine-l-carboxylate (0.69 g) obtained in Example 88a) and bromoacetone (0 34 mL) 
NMR (CDCI 3 ) 5: 1.33-1.49 (2H, m), 1.46 (9H, s), 2.06 (2H, m), 2.22 (3H, s), 2.92 (2H, m), 3.56 (1H, m), 4.02 (2H d J 
= 10.5), 4.95 (1H, br), 6.07 (1H,s). 

89b) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-N-(4-methyl-1,3-thiazol-2-yl)-4-piperidinamine 

[0559] In the same manner as in Example 47b), the title compound (0.76 g) as a pale yellow solid was obtained from 
the compound (0.79 g) obtained in Example 89a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0 80 g) 
NMR(CDCI 3 )5: 1 .25-1 .46 (2H, m), 2.06-2.21 (2H, m), 2.22 (3H, s), 2.80-2.91 <3H, m), 3.20 (1H, m), 3.53-3.68 (3H m) 
3.79 (1H, d, J = 9.4), 4.32 (1H, d, J = 9.4), 4.87 (1H, d, J = 4.8), 6.05 (1H, s), 7.58 (1H, dd, J = 1.4, 9.0), 7.88-7.95 (4H 
m), 8.46(1 H,s). 

89c) 1-(3-((6-Chloro-2-naphthyl)sulfo^ 

[0560] In the same manner as in Example 57b), the title compound (0.42 g) as a pale yellow solid was obtained from 
the compound (0.65 g) obtained in Example 89b) and methyl iodide (0.17 mL). 

NMR (CDCI3) 5: 1.38-1.64 (2H, m), 1.88-2.01 (2H, m), 2.36 (3H, s), 2.66 (2H, t, J = 8.1), 2.92 (2H, m), 3.15 (1H m) 
3.46 (3H, s), 3.57 (2H, m), 3.93 (1H, brd, J = 14.4), 4.57 (1H, brd, J = 14.4), 6.61 (1H, s), 7.60 (1H, dd, J = 1 8 7 8) 
7.90-7.97 (4H, m), 8.48(1 H,s). 

Example 90 

1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-N-((2Z)-3,5-dimethyl-1,3-thiazol-2(3H)-ylidene)-4-pipen 
[0561] 




Me 
N 



Me 



90a) tert-Butyl 4-((5-methyl-1,3-thiazol-2-yl)amino)piperidine-1-carboxylate 



[0562] In the same manner as in Example 46a), the title compound (2.0 g) as a pale yellow solid was obtained from 
tert-butyl 4-thioureidopiperidine-1-carboxylate (5.2 g) obtained in Example 88a) and 2-bromopropionaldehyde (2 8 g) 
NMR (CDCI3) 6: 1.33-1.49 (2H, m), 1.46 (9H, s), 2.06 (2H, m), 2.28 (3H, s), 2.92 (2H, m), 3.56 (1H, m), 4.02 (2H brd 
J = 10.5), 4.95 (1H, br), 5.71 (1H, s). ' ' 

90b) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-N-(5-methyl-1,3-thiazol-2-yl)-4-piperidinamine 

[0563] In the same manner as in Example 46b), the title compound (2.84 g) as a pale yellow solid was obtained from 
the compound (1.8 g) obtained in Example 90a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1.77 g). 
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NMR (CDCI 3 ) 8: 1.25-1.47 (2H, m), 2.03-2.21 (2H, m), 2.28 (3H, s), 2.77-2.91 (3H, m), 3.19 (1H, m), 3.54 (2H, m), 3.69 
(1H, br), 3.80 (1H, d, J = 13.2), 4.34 (1H, d, J = 13.2), 4.87 (1H, br), 6.71 (1H, s), 7.60 (1H, dd, J = 1.8, 8.7), 7.88-7.95 
(4H,m), 8.46 (1H, s). 

5 90c) 1-(3-((6-Chloro-2-naphthyl)sulfonyl)propan^ 

[0564] In the same manner as in Example 57b), the title compound (0.43 g) as a pale yellow solid was obtained from 
the compound (0.80 g) obtained in Example 90b) and methyl iodide (0.42 ml_). 

NMR (CDCI3) 8: 1.40-1.88 (4H, m), 2.10 (3H, s), 2.88 (2H, dd, J = 6.8, 9.0), 2.96-3.12 (2H, m), 3.15-3.27 (4H, m), 
10 3.51-3.65 (2H, m) f 3.76 (1H, m), 4.10 (1H, m), 6.13 (1H, s), 7.59 (1H, dd, J = 2.0, 8.8), 7.89-7.98 (4H, m), 8.48 (1H, s). 

Example 91 

2-((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sufo^ 

15 

[0565] 



20 




25 

[0566] In the same manner as in Example 57b), the title compound (0.61 g) as a pale yellow solid was obtained from 
1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-N-(1,3-thiazol-2-yl)-4-piperidinamine (0.50 g) obtained in Example 88c) 
and iodoacetamide (0.40 g). 

NMR (CDCI3) 5: 1.39-1.62 (2H, m), 1.72-1.90 (2H, m), 2.89 (2H, t, J = 7.2), 3.06 (1H, m), 3.15-3.33 (2H, m), 3.57 (2H, 
30 t, J = 7.2), 3.71 (1H, m), 3.97 (1H, m), 4.31 (2H, s), 5.54 (1H, br), 5.98 (1H, d, J = 4.6), 6.58 (1H, d, J = 4.6), 7.08 (1H, 
br), 7.60 (1 H, dd, J = 2.2, 9.2), 7.88-7.98 (4H, m), 8.49 (1 H, s). 

Example 92 

35 2-((2Z)-2-((1-(3-((6-Chloro-2-naphthyl) 

[0567] 




[0568] To a solution of the compound (0.60 g) obtained in Example 88c) in DMF (2.0 ml_), 2-iodoethanol (0.2 ml_) was 
added, and the mixture was mixed at 80°C for 2 hours. The reaction solution was concentrated under reduced pressure. 
Chloroform and a saturated aqueous sodium hydrogen carbonate solution were added to the residue, and the mixture 
50 was mixed for 15 minutes. The organic layer was collected by separation, dried over anhydrous sodium sulfate, and the 
solvent was distilled off under reduced pressure. The residue was purified with a silica gel column to give the title 
compound (0.25 g) as a white solid. 

NMR (CDCI3) 5: 1.41-1.62 (2H, m), 1.72-1.87 (2H, m), 2.79-2.90 (2H, m), 3.03 (1H, m), 3.23-3.33 (2H, m), 3.53-3.59 
(2H, m), 3.64-3.72 (1H, m), 3.85-3.91 (5H, m), 5.90 (1H, d, J = 5.1), 6.59 (1H, d, J = 5.1), 7.58 (1H, dd, J = 1.8, 7.8), 
55 7.89-7.95 (4H, m), 8.47 (1 H, s). 
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Example 93 



1 -(3-((6-Chloro-2-naphthyl^ 
[0569] 




O 

/>-N 

N CH 2 CH 2 OMe 



[0570] In the same manner as in Example 57b), the title compound (0.21 g) as a white solid was obtained from the 
compound (0.47 g) obtained in Example 88c), 1 -bromo-2-methoxyethane (0.19 mL) and potassium iodide (0 33 g) 
[0571] NMR (CDCI 3 ) 5: 1.53-1.85 (4H, m), 2.82-2.94 (2H, m), 3.01 (1H, m), 3.21-3.35 (2H, m), 3.34 (3H, s), 3.52-3 66 
(4H, m), 3.73 (1 H, m), 3.86 (2H, t, J = 4.8), 3.95 (1 H, m), 5.81 (1 H, d, J = 4.7), 6.58 (1 H, d, J = 4.7), 7.59 (1 H, dd J = 
2.0, 8.8), 7.89-7.98 (4H, m), 8.48 (1H, s). 

Example 94 

((2Z)-2-(( 1 -(3-((6-Chloro-2-naphthy^ 
hydrochloride 

[0572] 




94a) tert-Butyl ((2Z)-2-((1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)imino)-5-methyl-1,3-thiazol-3 
(2H)-yl)acetate 

[0573] In the same manner as in Example 57b), the title compound (0.68 g) as a white solid was obtained from 1-(3-((6- 
chloro-2-naphthyl)sulfonyl)propanoyl)-N-(5-methyl-1 ,3-thiazol-2-yl)^-piperidinamine (0.90 g) obtained in Example 90b), 
t-butyl bromoacetate (1 .01 mL) and potassium iodide (0.63 g). 

NMR (CDCI3) 8: 1 .44 (9H, s), 1 .46-1 .72 (4H, m), 2.09 (3H, s), 2.87 (2H, t, J = 7.8), 3.01 (1 H, m), 3.29 (2H, m), 3.54 (2H 
t, J = 7.8), 3.67 (1H, m), 3.84 (1 H, m), 4.21 (2H, s), 6.13(1 H, s), 7.58 (1 H, dd, J = 1 .8, 8.7), 7.89-8.00 (4H, m), 8.47 (1 H, s). 

94b) ((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)su^ 
acid hydrochloride 

[0574] To a solution of the compound (0.40 g) obtained in Example 94a) in THF (10 mL), concentrated hydrochloric 
acid (5 mL) was added, and the mixture was mixed for 12 hours. The reaction solution was concentrated, and the residue 
was washed with diethyl ether to give the title compound (0.38 g) as a colorless solid. 

NMR (DMSO-d 6 ) 6: 1.45 (1H, m), 1.60 (1H, m), 1.83-1.98 (2H, m), 2.28 (3H, s), 2.64 (1H, m), 2.68-2.83 (2H m) 3 14 
(1H, m), 3.57-3.69 (3H, m), 3.88 (1H, d, J = 14.5), 4.22 (1H, d, J = 14.5), 5.01 (2H, s), 7.24 (1H, s), 7.74 (1H dd J = 
2.2, 8.8), 8.00 (1H, dd, J = 1.9, 8.8), 8.17-8.31 (3H, m), 8.65 (1H, d, J = 1.9), 10.00 (1H, br). 
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Example 95 

1-((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfon 
ethanol 

5 

[0575] 



HO 



10 




95a) tert-Butyl 4-(((2Z)-3-methyM ,3-thiazol-2(3H)-ylidene)amino)piperidine-1-carboxylate 

[0576] In the same manner as in Example 57b), the title compound (4.2 g) as a pale yellow solid was obtained from 
20 tert-butyl 4-(1 ,3-thiazol-2-ylamino)piperidine-1-carboxylate (5.0 g) obtained in Example 88b) and methyl iodide (2.18 mL). 
NMR (CDCI 3 ) 6: 1.46 (9H, s), 1.51-1.85 (4H, m), 2.82-3.08 (3H, m), 3.26 (3H, s), 3.96 (2H, br), 5.83 (1H, d, J = 4.8) , 
6.45 (1H,d, J =4.8). 

95b) tert-Butyl 4-(((2Z)-5-(1-hydroxyethyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)amino)piperidine-1-carboxylate 

25 

[0577] In the same manner as in Example 67a), the title compound (0.18 g) was obtained from the compound (1 .0 g) 
obtained in Example 95a) and acetaldehyde (0.5 mL). 

NMR (CDCI3) 5: 1.46 (9H, s), 1.47 (3H, d, J = 6.3), 1.50-1.59 (2H, m), 1.67-1.78 (2H, m), 2.86-3.02 (2H, m), 3.21 (3H, 
s), 3.96 (2H, br), 4.75 (1H, q, J = 6.3), 6.36 (1H, s). 

30 

95c) 1-((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)pro^ 
5-yl)ethanol 

[0578] To the compound (0.18 g) obtained in Example 95b), concentrated hydrochloric acid (2 mL) was added, and 
35 the mixture was mixed. After completion of expansion, ethanol was added thereto, and the mixture was concentrated. 
To the residue, DBU (0.16 mL), triethylamine (0.15 mL) and N-trimethylsilylacetamide (0.28 g) were added, and the 
mixture was dissolved in acetonitrile (5 mL). This solution was added to a suspension of 3-((6-chloro-2-naphthyl)sulfonyl) 
propanoic acid (0.16 g), WSC (0.15 g) and HOBt (0.12 g) in acetonitrile (5 mL) and mixed for 12 hours. The reaction 
solution was concentrated, and the residue was dissolved in chloroform and a saturated aqueous sodium bicarbonate 
40 solution. The organic layer was collected by separation, and dried over anhydrous sodium sulfate. The solvent was 
distilled off, and the residue was purified with a silica gel column to give the title compound (0.07 g) as a colorless solid. 
NMR (CDCI3) 5: 1 .46 (3H, d, J = 6.2), 1 .48-1 .80 (4H, m), 2.88 (2H, t, J = 7.8), 2.92-3.29 (3H, m), 3.21 (3H, s), 3.56 (2H, 
t, J = 7.8), 3.81 (1H, m), 4.10 (1H, m), 4.75 (1H, q, J = 6.2), 6.38 (1H, s), 7.59 (1H, dd, J = 1.8, 9.0), 7.88-7.97 (4H, m), 
8.48 (1H,s). 

45 

Example 96 

((2Z)-2-((1-(3-((6-Chloro-2-naphthy^ 
methanol 

50 

[0579] 



55 
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96a) tert-Butyl 4-(((2Z)-5-formyl-3-methyl-1,3-thiazol-2(3H^^^ 

[0580] In the same manner as in Example 67a), the title compound (4.6 g) as a pale yellow solid was obtained from 
the compound (5.0 g) obtained in Example 95a) and DMF (4 ml_) . 

NMR (CDCI 3 ) 5: 1 .47 (9H, s), 1 .27-1 .81 (4H, m), 2.97-3.14 (3H, m), 3.41 (3H, s), 3.91 (2H, br), 7.43 (1 H, s), 9.46 (1 H, s). 
96b) tert-Butyl 4-(((2Z)-5-(hydroxymethyl)-3-methyl-1,3-thia2ol-2(3H)-ylidene)amino)piperidine-1-carboxylate 

[0581] To a solution of the compound (1.0 g) obtained in Example 96a) in ethanol (10 mL), sodium borohydride (0.23 
g) was added, and the mixture was mixed for 30 minutes. The reaction solution was concentrated, and the residue was 
purified with a silica gel column to give the title compound (0.98 g) as a colorless solid. 

NMR (CDCI3) 6: 1 .46 (9H, s), 1 .48-1 .59 (2H, m), 1 .69-1 .80 (2H, m), 2.86-3.02 (3H, m), 3.22 (3H, s), 3.94 (2H, br), 4 45 
(2H, s), 6.42 (1H,s). 

96c) ((2Z)-2-((1-(3-({6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)imino)-3-methyl-2,3-dihydro-1^ 
5-yl)methanol 

[0582] In the same manner as in Example 95c), the title compound (0.33 g) as a colorless solid was obtained from 
the compound (0.98 g) obtained in Example 96b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.91 g). 
NMR (DMSO-d 6 ) 5: 1.18 (1H, m), 1.36 (1H, m), 1.56 (1H, m), 1.66 (1H, m), 2.65-2.79 (2H, m), 2.82-2.97 (2H, m), 3.11 
(3H, s), 3.18 (1H, m), 3.59-3.72 (3H, m), 3.86 (1H, m), 4.23 (2H, d, J = 5.3), 5.10 (1H, t, J = 5.6), 6.77 (1H, s), 7.73 (1H 
dd, J = 2.2, 8.8) , 7.99 (1 H, dd, J = 1 .7, 8.8), 8.23-8.32 (2H, m), 8.65 (1 H, s). 

Example 97 

Ethyl (2Z)-2-((1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)imino)-3-methyl-2,3-dihydro-1,3 
4-carboxylate 

[0583] 




97a) tert-Butyl 4-((4-(ethoxycarbonyl)-1,3-thiazol-2-yl)amino)piperidine-1-carboxylate 

[0584] In the same manner as in Example 46a), the title compound (0.41 g) was obtained from tert-butyl 4-thiourei- 
dopiperidine-1-carboxylate (3.0 g) obtained in Example 88a) and ethyl bromopyruvate (2.18 mL). 
NMR (CDCI3) 5: 1.37 (3H, t, J = 6.9), 1.46 (9H, s), 1.39-1.47 (2H, m), 2.04-2.09 (2H, m), 2.96 (2H, m), 3.53 (1H, m), 
4.00 (2H, brd, J = 12.0), 4.35 (2H, q, J= 6.9), 5.22 (1H, d, J = 8.4), 7.41 (1H, s). 

97b) Ethyl 2-((1-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)amino)-1 , 3-th iazol-4-carboxy late 

[0585] In the same manner as in Example 46b), the title compound (0.44 g) as a colorless solid was obtained from 

the compound (0.46 g) obtained in Example 97a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0 39 g) 

NMR (CDCI 3 )S: 1 .29-1.50 (5H, m), 2.05-2.20 (2H, m), 2.81-2.91 (2H, m), 3.22 (1H, m), 3.53-3.58 (2H, m), 3.68 (1H, m), 
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3.81 (1H, d, J = 14.4), 4.31-4.36 (3H, m), 5.17 (1H, d, J = 8.1), 7.41 (1H, s), 7.59 (1H, dd, J = 2.1, 8.7), 7.88-7.96 (4H, 
m), 8.46(1 H,s). 

97c) Ethyl (22)-2-((1-(3-((6-chlor<>2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)imino)-3-m 

4- carboxylate 

[0586] In the same manner as in Example 57b), the title compound (0.21 g) was obtained from the compound (0.44 
g) obtained in Example 97b) and methyl iodide (0.12 ml_). 

NMR (CDCI 3 ) 8: 1.35 (3H, t, J = 7.2), 1.47-1.81 (4H, m), 2.84-2.96 (2H, m), 3.08 (1H, m), 3.19-3.33 (2H, m), 3.54 (3H, 
s), 3.51-3.60 (2H, m), 3.77 (1 H, m), 3.97 (1 H, m), 4.29 (2H, q, J = 7.2), 6.91 (1 H, s), 7.59 (1 H, dd, J = 1 .8, 8.8), 7.90-8.01 
(4H,m), 8.48 (1H,s). 

Example 98 

(2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfo^ 

5- carboxamide 

[0587] 



CON H Me 




98a) tert-Butyl 4-((4-methyl-5-(methylcarbamoyl)-1 ,3-thiazol-2-yl)amino)piperidine-1-carboxylate 

[0588] In the same manner as in Example 46a), the title compound (1 .4 g) was obtained from tert-butyl 4-thioureido- 
piperidine-1-carboxylate (1.5 g) obtained in Example 88a) and 2-chloro-N-methyl-3-oxobutanamide (1.0 g). 
NMR (CDCI3) 8: 1.39-1.49 (2H, m), 1.46 (9H, s), 2.03-2.10 (2H, m), 2.49 (3H, s), 2.81-2.95 (5H, m), 3.51 (1H, m), 4.03 
(2H, brd, J = 12.8), 5.32 (1H, d, J = 6.6), 5.48 (1H, br). 

98b) 2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)amino)-N,4-dimethyl-1,3-thiazole-5-carboxamide 

[0589] In the same manner as in Example 46b), the title compound (1 .8 g) was obtained from the compound (1 .4 g) 
obtained in Example 98a) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1.2 g). 

NMR (CDCI3) 8: 1.30-1.49 (2H, m), 2.01-2.19 (2H, m), 2.48 (3H, s), 2.77-2.94 (3H, m), 2.93 (3H, d, J = 4.8), 3.19 (1H, 
t, J = 14.1), 3.52-3.61 (2H, m), 3.69 (1H, m), 3.81 (1H, d, J = 14.1), 4.37 (1H, d, J = 14.1), 5.51 (1H, d, J = 7.2), 5.55 
(1H, d, J =4.8), 7.59 (1H, dd, J = 1.8, 7.8), 7.88-7.97 (4H, m), 8.47 (1H, s). 

98c) (2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfon 
zole-5-carboxamide 

[0590] In the same manner as in Example 57b), the title compound (0.48 g) was obtained from the compound (0.8 g) 
obtained in Example 98b) and methyl iodide (0.25 mL). 

NMR (DMSO-d 6 ) 8: 1 . 1 8 (1 H, m), 1 .41 (1 H, m), 1 .58 (1 H, m), 1 .70 (1 H, m), 2.44 (3H, s), 2.63 (3H, d, J = 4.5), 2.68-2.79 
(2H, m), 2.86-3.00 (2H, m), 3.17 (1H, m), 3.21 (3H, s), 3.59-3.73 (3H, m), 3.86 (1H, s, J = 13.0), 7.45 (1H, m), 7.73 (1H, 
dd, J = 2.2, 8.8), 7.98 (1H, m), 8.17 (1H, d, J = 8.8), 8.24-8.32 (2H, m), 8.65 (1H, d, J = 1.5). 
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Example 99 

((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl^^ 
methanol 

[0591] 



Me 

ISI^ r CH 2 OH 




99a) tert-Butyl 4-((4-((acetyloxy)methyl)-1,3-thiazol-2-yl)amino)piperidine-1-carboxylate 

[0592] In the same manner as in Example 46a), the title compound (3.5 g) was obtained from tert-butyl 4-thioureido- 
piperidine-1-carboxylate (7.2 g) obtained in Example 88a) and 3-bromo-2-oxopropyl acetate (5.0 g). 
NMR (CDCI 3 ) 5: 1.39-1.48 (2H, m), 1.46 (9H, s), 2.05-2.11 (2H, m), 2.95 (2H, t, J = 7.8), 3.53 (1H, m), 4.02 (2H, br), 
4.95 (2H, s), 5.04 (1H, d, J = 5.2), 6.47 (1H, s). 

99b) tert-Butyl 4-((4-(hydroxymethyl)-1 ,3-thiazol-2-yl)amino)piperidine-1-carboxylate 

[0593] In the same manner as in Example 57b), the title compound (0.92 g) was obtained from the compound (1 .0 g) 
obtained in Example 99a) and methyl iodide (0.35 ml_). 

NMR (CDCI3) 6: 1.46 (9H, s), 1.50-1.61 (2H, m), 1.73-1.83 (2H, m), 2.91-3.05 (3H, m), 3.32 (3H, s), 3.94 (2H, br), 4.39 
(2H, d, J = 5.7), 5.82(1 H, s). 

99c) ((2Z)-2-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)imino)-3-methyl-2,3-dihydro-1,3 
4-yl)methanol 

[0594] In the same manner as in Example 95c), the title compound (0.13 g) was obtained from the compound (0.33 
g) obtained in Example 99b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (0.27 g). 

NMR (CDCI3) 6: 1.46-1.88 (4H, m), 2.88 (2H, t, J = 6.9), 3.04 (1H, m), 3.10-3.30 (2H, m), 3.32 (3H, s), 3.55 (2H, t, J = 
6.9), 3.76 (1H, m), 4.05 (1H, m), 4.40 (2H, s), 5.83 (1H, s), 7.58 (1H, dd, J = 1.8, 8.4), 7.89-7.96 (4H, m), 8.47 (1H, s). 

Example 100 



N-(( 1 -(3-((6-Chloro-2-naphthyl)sulfon 
amine 



[0595] 




100a) tert-Butyl 4-((thioureido)methyl)piperidine-1-carboxylate 

[0596] In the same manner as in Example 66a), the title compound (9.0 g) was obtained from tert-butyl 4-(aminomethyl) 
piperidine-1-carboxylate (10 g) and benzoyl isothiocyanate (6.3 ml_). 
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NMR (CDCI 3 ) 5: 1 .07-1 .23 (2H, m), 1 .45 (9H, s), 1 .65-1 .89 (3H, m), 2.62-2.77 (2H, m), 4.03-4.1 7 (2H, m), 6.03-6. 1 8 (2H, 
br). 

100b) tert-Butyl 4-((1 ,3-thiazol-2-yl)aminomethyl)piperidine-1-carboxylate 

5 

[0597] In the same manner as in Example 46a), the title compound (1 .4 g) was obtained from the compound (3.0 g) 
obtained in Example 100a) and chloroacetaldehyde (3.3 mL, a 40% aqueous solution). 

NMR (CDCI3) 5: 1.12-1.27 (2H, m) 1.45 (9H, s), 1.73-1.86 (3H, m), 2.69 (2H, m), 3.18 (2H, d, J = 6.6), 4.11 (2H, m), 
5.73 (1H, br), 6.47 (1H, d, J = 3.6), 7.09 (1H, d, J = 3.6). 

10 

100c) N-((1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)methyl)-1,3-thiazol-2-amine 

[0598] In the same manner as in Example 46b), the title compound (1 .72 g) was obtained from the compound (1 .26 
g) obtained in Example 100b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1.27 g). 
15 NMR(CDCI 3 )5: 1.05-1.23 (2H, m), 1.76-1.95 (3H, m), 2.51 (1H, m), 2.85 (2H, m), 2.97 (1H, m), 3.19 (2H, d, J = 3.9), 
3.54 (2H, m), 3.85 (1H, d, J= 13.8), 4.51 (1H, d, J = 13.8), 5.44 (1H, br), 6.48 (1H, d, J = 3.6), 7.09 (1H, d, J = 3.6), 7.59 
(1 H, dd, J = 1 .8, 8.7), 7.88 (4H, m), 8.46 (1 H, s). 

100d) N-((1-(3-((6-Chloro-2-naphthyl)su^ 
20 dene)amine 

[0599] In the same manner as in Example 57b), the title compound (0.31 g) was obtained from the compound (0.80 
g) obtained in Example 100c) and methyl iodide (0.42 mL). 

NMR (CDCI3) 5: 1.06-1.22 (2H, m), 1.73-1.82 (3H, m), 2.53 (1H, m), 2.82-2.96 (4H, m), 3.02 (1H, m), 3.27 (3H, s), 
25 3.49-3.62 (2H, m), 3.87 (1H, d, J = 13.5), 4.47 (1H, d, J = 13.5), 5.85 (1H, d, J = 4.9), 6.48 (1H, d, J = 4.9), 7.59 (1H, 
dd, J = 1.9, 8.6), 7.89-8.01 (4H, m), 8.47 (1H, s). 

Example 101 

30 6-ChlorcHN-(2-(4-(((2Z)-3-methyl-1,3-thiazol-2(3H)-ylidene)amino)-1-piperidinyl)-2-oxoethyl)-2^ 
mide 

[0600] 



40 




101a) 6-Chloro-N-(2-oxo-2-(4-(1,3-thiazol-2-ylamino)-1-piperidinyl)ethyl)-2-naphthalenesulfonamide 

45 [0601] In the same manner as in Example 46b), the title compound (0.7 g) was obtained from tert-butyl 4-(1 ,3-thiazol- 
2-yl)aminopiperidine-1-carboxylate (0.57 g) obtained in Example 88b) and N-((6-chloro-2-naphthyl)sulfonyl)glycine (0.6 

9). 

NMR (CDCI3) 6: 1.14-1 .42 (2H, m), 1 .78-1 .96 (2H, m), 2.75 (1 H, t, J = 1 1 .0), 3.00-3.12 (2H, m), 3.62-4.01 (4H, m), 6.59 
(1H, d, J = 3.6), 6.98 (1H, d, J = 3.6), 7.53 (1 H, d, J = 7.0), 7.68 (1 H, dd, J = 2.2, 7.0), 7.86-7.94 (2H, m), 8.10 -8.23 (2H, 
50 m), 8.49(1 H,s). 

101b) 6-Chloro-N-(2-(4-(((2Z)-3-methyM 
fonamide 

55 [0602] In the same manner as in Example 57b), the title compound (0.29 g) was obtained from the compound (0.7 g) 
obtained in Example 101a) and methyl iodide (0.19 mL). 

NMR (DMSO-d 6 ) 5: 1.20 (1H, m), 1.39 (1H, m), 1.55-1.72 (2H, m), 2.80-2.92 (2H, m), 3.13 (1H, m), 3.13 (3H, s), 3.61 
(1H, m), 3.78-3.90 (3H, m), 6.18 (1H, br), 6.91 (1H, br), 7.68 (1H, dd, J.= 2.2, 8.8), 7.84 (1H, t, J = 5.6), 7.92 (1H, dd, J 
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= 1.9, 8.8), 8.10 (1H, d, J = 8.0), 8.17-8.24 (2H, m), 8.49 (1H, s). 
Example 102 

2-(((6-Chloro-2-naphthyl)sulfonyl)(2-(4-(((2Z)-3-methyl-1,3-thiazol-2(3H)-yn 
no)acetamide 

[0603] 



O O N — ' 

102a) 2-(((6-Chloro-2-naphthyl)sulfonyl)(2-oxo-2-(4-(1,3-thiazol-2-ylamin 

[0604] In the same manner as in Example 46b), the title compound (0.62 g) was obtained from tert-butyl 4-(1 ,3-thiazol- 
2-yl)aminopiperidine-1-carboxylate (0.57 g) obtained in Example 88b) and N-(2-amino-2-oxoethyl)-N-((6-chloro-2-naph- 
thyl)sulfonyl)glycine (0.71 g). 

NMR (CDCI 3 ) 5: 1 .21-1 .42 (2H, m), 1 .89-2.05 (2H, m), 2.86 (1 H, m), 3.16 (1 H, m), 3.72-3.82 (4H, m), 4.10 (1 H, m), 4.36 
(1H, d, J = 2.8), 6.61 (1H, d, J = 3.6), 7.00 (1H, d, J = 3.6), 7.16 (1H, br), 7.58 (1H, s, J = 6.8), 7.70 (1H, dd, J = 1.8, 
8.8), 7.93 (1H, dd, J = 1.8, 8.8), 8.02 (1H, br), 8.10 (1H, d, J = 8.8), 8.20-8.25 (2H, m), 8.55 (1H, s). 

102b) 2-(((6-Chloro-2-naphthyf)sulfony^ 
thyl)amino)acetamide 

[0605] In the same manner as in Example 57b), the title compound (0.27 g) was obtained from the compound (0.62 
g) obtained in Example 102a) and methyl iodide (0.15 mL). 

NMR (DMSO-d 6 ) 6: 1.28-1. 58 (2H, m), 1.68-1.84 (2H, m), 2.93-3.08 (2H, m), 3.15-3.30 (4H, m), 3.30 (3H, s), 3.75 (1H, 
m), 3.83 (2H, s), 4.03 (1H, m), 4.36 (2H, s), 7.14 (1H, s), 7.70 (1H, dd, J = 2.0, 9.0), 7.94 (1H, dd, J = 1.9, 8.8), 8.11 
(1H, d, J = 8.8), 8.19-8.27 (2H, m), 8.56 (1H, s) . 

Example 103 

1-(3-((5-Chloro-1H-indol-2-yl)sulfonyl)propanoyl)-N-((22)-3-methyl-1,3-thiazol-2(3H)-ylidene)-4-piperi dihy- 
drochloride 

[0606] 




103a)tert-Butyl 5-chloro-2-((3-oxo-3-(4-(1,3-thiazol-2-ylamino)-1-piperidinyl)propyl)sulfonyl)-1H-indole-1-carboxylate 

[0607] In the same manner as in Example 46b), the title compound (0.64 g) was obtained from tert-butyl 4-(1 ,3-thiazol- 
2-ylamino)piperidine-1-carboxylate (0.57 g) obtained in Example 88b) and 3-((1-tert-butoxycarbonyl)-5-chloro-1 H-indol- 
2-yl)sulfonylpropanoic acid (0.77 g). 

NMR (CDCI3) 8: 1 .39-1 .64 (2H, m), 1 .74 (9H, s), 2.03-2.20 (2H, m), 2.90-3.03 (3H, m), 3.25 (1 H, m), 3.62 (1 H, m), 3.84 
(1H, d, J = 14.2), 3.95-4.10 (2H, m), 4.29 (1H, d, J = 14.2), 6.49 (1H, d, J = 3.6), 7.08 (1H, d, J = 3.6), 7.37-7.52 (2H, 
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m), 7.66 (1H, m), 8.00 (1H, d, J = 8.8). 

103b) tert-Butyl 5-chloro-2-((3-(4-(((2Z)-3-methy^^ 
1 H-indole-1-carboxylate 

5 

[0608] In the same manner as in Example 57b), the title compound (0.32 g) was obtained from the compound (0.64 
g) obtained in Example 103a) and methyl iodide (0.14 mL). 

NMR (CDCI 3 ) 5: 1.45-1.64 (2H, m), 1.64 (9H t s), 1.75-1.87 (2H, m), 2.9.0 (2H, t, J = 6.6), 2.99 (1H, m), 3.04-3.31 (2H, 
m), 3.25 (3H, s), 3.68 (2H, t, J = 6.6), 3.78 (1H, m), 4.08 (1H, m), 5.84 (1H, d, J = 4.8), 6.45 (1H, d, J = 4.8), 7.13 (1H, 
10 s), 7.31 (1H, dd, J = 1.8, 8.7), 7.40 (1H, d, J = 8.7), 7.68 (1H, d, J = 1.8). 

103c) 1-(3-((5-Chloro-1H-indol-2-yl)sulfonyl)propanoyl)-N-((22)-3-methyl-1,3-thia2ol-2(3H)-ylidene)-4-pip 
di hydrochloride 

15 [0609] In the same manner as in Example 52b), the title compound (0.30 g) was obtained from the compound (0.32 
g) obtained in Example 103b). 

NMR (DMSO-d 6 ) 5: 1.48 (1H, m), 1.69 (1H, m), 1.86-2.01 (2H, m), 2.63 (1H, m), 2.68-2.82 (2H, m), 3.12 (1H, m), 
3.40-3.50 (1H, m), 3.67 (5H, s), 3.87 (1H, d, J = 13.5), 4.25 (1H, d, J = 13.5), 7.10-7.18 (2H, m), 7.34 (1H, dd, J = 2.1, 
8.6), 7.48-7.61 (2H, m), 7.80-7.91 (1H, m), 9.70 (1H, d, J = 7.7), 12.63 (1H, s). 

20 

Example 104 

N-((2Z)-5-((4-(3-((6-Chloro-2-n^ 
dene)-N-methylamine 

25 

[0610] 



30 




104a) N-((2Z)-3,4-Dimethyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine 

[0611] in the same manner as in Example 57b), the title compound (2.8 g) as a brownish-red viscous oily matter was 
40 obtained from methyl(4-methyl-1,3-thiazol-2-yl)amine (8.0 g) obtained in Example 85a) and methyl iodide (7.8 mL). 
NMR (CDCI3) 8: 2.08 (3H, s), 2.99 (3H, s), 3.23 (3H, s), 5.53 (1H, s). 

104b) (2Z)-3,4-Dimethyl-2-(methylimino)-2,3-dihydro-1,3-thiazole-5-carbaldehyde 

45 [0612] In the same manner as in Example 67a), the title compound (0.76 g) was obtained from the compound (1 .0 g) 
obtained in Example 104a) and DMF (1.0 mL). 

NMR (CDCI3) 8: 2.49 (3H, s), 3.06 (3H, s), 3.38 (3H, s), 9.71 (1H, s). 

104c) N-((2Z)-5-((4-(3-((6-Chloro-2-naph^ 
50 (3H)-ylidene)-N-methylamine 

[0613] To a solution of the compound (0.34 g) obtained in Example 104b) and 1-(3-((6-chloro-2-naphthyl)sulfonyl) 
propanoyljpiperazine (0.73 g) obtained in Example 3a) in 1 ,2-dichloroethane (10 mL), acetic acid (0.14 mL) and sodium 
triacetoxyborohydride (0.64 g) were added and mixed for 12 hours. The reaction solution was diluted with chloroform, 
55 washed with a saturated aqueous sodium bicarbonate solution, and dried over anhydrous sodium sulfate. The solvent 
was distilled off, and the residue was purified with a silica gel column to give the title compound (0.76 g). 
NMR (CDCI3) 8: 2. 04 (3H, s), 2. 36 (2H, t, J = 5. 0) , 2.44 (2H, t, J = 5.0), 2.87 (2H, dd, J = 7.0, 8.0), 3.00 (3H, s), 3.25 
(3H, s), 3.35 (2H, s), 3.46 (2H, t, J = 5.0), 3.50-3.60 (4H, m), 7.60 (1H, dd, J = 1 .8, 8.8), 7.92-7.98 (4H, m), 8.48 (1 H, s). 
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Example 105 

2-((4-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazinyl)methyl)-3-m 
zole 

[0614] 




105a) 3-Methyl-5,6-dihydroimidazo[2,1-b][1 ,3]thiazole 

[0615] In the same manner as in Example 46a), the title compound (15.0 g) was obtained from bromoacetone (25.0 
g) and ethylene thiourea (12.4 g). 

NMR (CDCI 3 ) 6: 2.11 (3H, s), 4.27-4.38 (4H, m), 6.55 (1H, s). 

105b) 3-Methyl-5,6-dihydroimidazot2,1-b][1,3]thiazole-2-carbaldehyde 

[0616] In the same manner as in Example 67a), the title compound (1.17 g) was obtained from the compound (1.0 g) 
obtained in Example 105a) and DMF (1 .0 ml_). 

NMR (CDCI3) 5: 2.40 (3H, s), 3.90 (2H, dd, J = 8.0, 9.6), 4.35 (2H, dd, J = 8.0, 9.6), 9.57 (1H, s). 

105c) 2-((4-(3-((6-Chloro-2-naphthyl)sulfony^ 
thiazole 

[0617] In the same manner as in Example 104c), the title compound (0.34 g) was obtained from the compound (0.34 
g) obtained in Example 105b). 

NMR (CDCI3) 8: 2.07 (3H, s), 2.33-2.49 (4H, m), 2.80-2.94 (2H, m), 3.33 (2H, s), 3.43-3.59 (6H, m), 4.04 (2H, t, J = 9.4), 
4.30 (2H, t, J = 9.4), 7.60 (1H, dd, J = 1.8, 8.8), 7.88-7.98 (4H, m), 8.47 (1H, s). 

Example 106 

2-((4-(3-((6-Chloro-2-naphthyl)sulfony^ 
pyrimidine 

[0618] 




106a) 3-Methyl-6,7-dihydro-5H-[1 ,3]thiazolo[3,2-a]pyrimidine 

[0619] In the same manner as in Example 46a), the title compound (17.9 g) was obtained from bromoacetone (25.0 
g) and propylene thiourea (15.0 g). 

NMR (CDCI3) 5: 1 .84-1 .96 (2H, m), 1 .99 (3H, s), 3.45 (2H, t, J = 5.8), 3.66 (2H, t, J = 5.8), 5.33 (1 H, m). 
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106b) 3-Methyl-67-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidine-2-carbaldehyde 

[0620] In the same manner as in Example 67a), the title compound (5.84 g) was obtained from the compound (7.0 g) 
obtained in Example 106a) and DMF (7.0 mL). 

NMR (CDCI 3 ) 5: 1.98 (2H, dt, J = 5.6, 6. 0) , 2. 37 (3H, s), 3.53 (2H, t, J = 5.6), 3.78 (2H, t, J = 6.0), 9.71 (1H, s). 

106c) 2-((4-(3-((6-Chlorch2-naphthyl)sulfonyl)propa 
[3,2-a]pyrimidine 

[0621] In the same manner as in Example 104c), the title compound (0.51 g) was obtained from the compound (0.55 
g) obtained in Example 106b). 

NMR (CDCI3) 5: 2.05 (3H, s), 2.35 (2H, t, J = 5.1), 2.44 (2H, t, J = 5.1), 2.85 (2H, t, J = 8.1), 3.34 (2H, s), 3.44 (2H, t, J 
= 5.1), 3.49-3.58 (8H, m), 3.77 (2H, t, J = 5.1), 7.59 (1H, dd, J = 2.1, 8.7), 7.88-7.96 (4H, m), 8.46 (1H, s). 

Example 107 

N-((2Z)-5-((4-(3-((5-Chloro-1H-in^ 
dene)-N-methylamine dihydrochloride 

[0622] 



Me 
I 




107a) tert-Butyl 4-(((2Z)-3,4-dimethyl-2-(methylimino)-2,3-dihydro-1 ,3-thiazol-5-yl)methyl)-1-piperazine carboxylate 

[0623] In the same manner as in Example 104c), the title compound (0.64 g) as a colorless solid was obtained from 
(2Z)-3,4-dimethyl-2-(methylimino)-2,3-dihydro-1,3-thiazol-5-carbaldehyde (0.41 g) obtained in Example 104b) and tert- 
butyl piperazine-1 -carboxylate (0.45 g). 

NMR (CDCI3) 5: 1 .46 (9H, s), 2.04 (3H, s), 2.39 (4H, t, J = 5.1 ), 2.99 (3H, s), 3.24 (3H, s), 3.35 (2H, s), 3.43 (4H, t, J = 5.1 ) . 

107b) tert-Butyl 5-chloro-2-((3-(4-(((2Z)-3,4-dime^ 
nyl)-3-oxopropyl)sulfonyl)-1 H-indole-1 -carboxylate 

[0624] In the same manner as in Example 46b), the title compound (0.40 g) was obtained from the compound (0.34 
g) obtained in Example 107c) and 3-((1-tert-butoxycarbonyl)-5-chloro-1H-indol-2-yl)sulfonyl propanoic acid (0.39 g). 
NMR (CDCI3) 8: 1 . 73 (9H, s), 2. 05 (3H, s), 2.32 -2.46 (4H, m), 2.91 (2H, t, J = 7.6), 3.00 (3H, s), 3.24 (3H, s), 3.35 (2H, 
s), 3.44-3.58 (4H, m), 4.04 (2H, t, J = 7.6), 7.44 (1 H, dd, J = 2.2, 9.0), 7.51 (1 H, s), 7.65 (1 H, d, J =2.2), 8.00 (1 H, d, J = 9.0). 

107c) N-((2Z)-5-((4-(3-((5-Chloro-1H-indol-2-^ 
(3H)-ylidene)-N-methylamine dihydrochloride 

[0625] In the same manner as in Example 7b), the title compound (0.38 g) was obtained from the compound (0.40 g) 
obtained in Example 107a). 

NMR (DMSO-d 6 ) 8: 2.34 (3H, s), 2.77-2.92 (4H, m), 2.97-3.13 (5H, m), 3.32-3.69 (6H, m), 4.04 (1H, m), 4.30 (1H, m), 
4.47 (2H, s), 7.16 (1H, s), 7.35 (1H, dd, J = 2.1, 8.6), 7.51-7.66 (2H, m), 7.81 (1H, s), 10.57 (1H, br), 12.67 (1H, br). 
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Example 108 

4-(3-((6-Chloro-2-naphthyl)s^ 
[0626] 




108a) tert-Butyl 4-thioureidopiperazine-1-carboxylate 

[0627] In the same manner as in Example 66a), the title compound (2.34 g) was obtained from tert-butyl 4-aminopi- 
perazme-1-carboxylate (WO 0214271 : 2.0 g) and benzoyl isothiocyanate (1 .34 ml_). 

NMR (CDCI 3 ) 8: 1.46 (9H, s), 2.56 (2H, m), 2.99 (4H, m), 4.08 (2H, br), 6.41 (1H, br), 7.03 (1H, Br), 7.32 (1H, s). 
108b) tert-Butyl 4-(1 ,3-thiazol-2-yl)aminopiperazine-1-carboxylate 

[0628] In the same manner as in Example 46a), the title compound (1 .83 g) was obtained from the compound (2 3 g) 

obtained in Example 108a) and chloroacetaldehyde (2.2 mL, a 40% aqueous solution). 

NMR (CDCI3) 8: 1.47 (9H, s), 2.83 (4H, br), 3.55 (4H, br), 6.61 (1H, d, J = 3.6), 7.15 (1H, d, J = 3.6). 

108c) 4-(3-((6-Chloro-2-naphthyl)sulfonyl)pro^ 

[0629] In the same manner as in Example 46b), the title compound (2.42 g) was obtained from the compound (1 83 
g) obtained in Example 108b) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid (1 92 g) 

NMR (CDCI3) 8: 2.80-2.92 (6H, m), 3.53-3.67 (6H, m), 6.18 (1H, br), 6.63 (1H, d, J = 3.6), 7.16 (1H, d, J = 3 6) 7 59 
(1H,dd, J = 2.1, 9.0), 7.88-7.96 (4H,m), 8.47(1 H,s). ' 

108d) 4-(3-((6-Chloro-2-naphthyl^ 

[0630] In the same manner as in Example 57b), the title compound (0.42 g) was obtained from the compound (0 50 
g) obtained in Example 108c) and methyl iodide (0.10 mL). 

NMR (CDCI3) 8: 2.68-2.74 (4H, m), 2.86-2.91 (2H, m), 3.28 (3H, s), 3.50-3.59 (6H, m), 5.88 (1H, d, J = 4 5) 6 41 (1H 
d, J = 4.5), 7.59 (1H,dd, J = 1.5, 7.8), 7.90-7.97 (4H,m), 8.48(1 H,s). ' 

Example 109 

2-((2Z)-2-((4-(3-((6-Chloro-2-nap 
[0631] 




[0632] in the same manner as in Example 57b), the title compound (0.28 g) was obtained from 4-(3-((6-chloro-2- 

naphthyl)sulfonyl)propanoyl)-N-(1,3-thiazol-2-yl)piperazin-1-amine (0.50 g) obtained in Example 108c) and 2-iodoeth- 
anol (0.28 mL). 

NMR (CDCI3) 8: 2.70 (4H, m), 2.87 (2H, t, J = 8.2), 3.52-3.60 (6H, m), 3.88 (4H, s), 5.92 (1H, d, J = 4.4), 6.43 (1H, d, J 
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= 4.4), 7.59 (1H, dd, J = 1.8, 8.8), 7.93-7.97 (4H, m), 8.48 (1H, s). 
Example 110 

5 2-((2Z)-2-((4-(3-((6-Chloro-2-naphthyl)sulfonyO^ 
[0633] 

10 



15 




[0634] In the same manner as in Example 57b), the title compound (0.25 g) was obtained from 4-(3-((6-chloro-2- 
naphthyl)sulfonyl)propanoyl)-N-(1,3-thiazol-2-yl)piperazine-1-amine (0.50 g) obtained in Example 108c) and 2-iodoa- 
20 cetamide (0.30 g). 

NMR (CDCI 3 ) 8: 2.66-2.76 (4H, m), 2.87 (2H, t, J = 7.8), 3.53-3.58 (6H, m), 4.30 (2H, s), 5.36 (1H, br), 5.98 (1H, d, J = 
5.1), 6.52 (1H, d, J = 5.1), 6.95 (1H, br), 7.58 (1H, dd, J = 2.1, 7.8), 7.89-7.96 (4H, m), 8.46 (1H, s). 

Example 111 

25 

(3Z)-7-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-(methylimino)-6,7-dihydro[1,3]thiazoloP 
pyrazin-8(5H)-one 

[0635] 

30 



35 




40 111a) Ethyl 2-(methylamino)-1 ,3-thiazol-4-carboxylate 

[0636] In the same manner as in Example 46a), the title compound (6.42 g) as a pale yellow solid was obtained from 
ethyl bromopyruvate (10 g) and N-methylthiourea. 

NMR (CDCI3) 8: 1.37 (3H, t, J = 7.1), 3.01 (3H, d, J = 4.9), 4.35 (2H, q, J = 7.1), 6.48 (1H, br), 7.40 (1H, s). 

45 

111b) tert-Butyl 4-((2-hydroxyethyl)((2-(methylamino)-1 ,3-thiazol-4-yl)carbonyl)amino)piperidine-1-carboxylate 

[0637] To a solution of the compound (2.00 g) obtained in Example 111a) in ethanol (10 mL), a 1 N aqueous sodium 
hydroxide solution (10 mL) was added, and the mixture was mixed for 24 hours. The reaction solution was neutralized 

so with hydrochloric acid, and the mixture was concentrated. The residue was suspended in acetonitrile (10 mL), and WSC 
(1 .45 g) and HOBt (1 . 1 6 g) were added thereto. To the reaction solution, a solution of tert-butyl 4-((2-hydroxyethyl)amino) 
piperidine-1-carboxylate (1.24 g), N-trimethylsilylacetamide (2.65 g) and triethylamine (1.40 mL) in acetonitrile (10 mL) 
was added, and the mixture was mixed for 24 hours. The reaction solution was concentrated, and the residue was 
dissolved in chloroform and a saturated aqueous sodium bicarbonate solution. The organic layer was collected by 

55 separation, and dried over anhydrous sodium sulfate. The solvent was distilled off, and the residue was purified with a 
silica gel column to give the title compound (0.66 g) as a pale yellow solid. 

NMR (CDCI3) 8: 1 .46 (9H, s), 1 .72-1 .90 (4H, m), 2.74 (2H, br), 3.99 (3H, d, J = 5.2), 3.60 (2H, m), 3.78 (2H, m), 4.18-4.24 
(3H, m). 
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111c) tert-Butyl 4-((3Z)-3-(methylimino)-8-oxo-5,6-dihydro[^^ 

[0638] To a solution of the compound (0.80 g) obtained in Example 111b) and 2,6-lutidine (0.54 mL) in dichloromethane 
(20 mL), trifluoromethane sulfonic acid anhydride (0.38 mL) was added at -40°C. The reaction solution was heated for 
1 hour until the temperature reached room temperature, and the reaction solution was poured into chloroform and a 
saturated aqueous sodium bicarbonate solution. The chloroform layer was collected by separation, and dried over 
anhydrous sodium sulfate. The solvent was distilled off, and the residue was purified with a silica gel column to give the 
title compound (0.34 g) as a pale yellow solid. 

NMR (CDCI 3 ) S: 1.47 (9H, s), 1.55-1.70 (4H, m), 2.76-2.89 (2H, m), 3.01 (3H, s), 3.49 (2H, t, J = 5.2), 3 84 (2H t J = 
5.2), 4.24 (1H, d, J = 12.2), 4.71 (1H, m), 6.91 (1H, s). 

1 1 1d) (32)-7-(1-(3-((6-Chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperidinyl)-3-(methylimino)-6,7-dihydro[1 ,3]thiazolo 
[3 t 4-a]pyrazin-8(5H)-one 

[0639] In the same manner as in Example 46b), the title compound (0.34 g) as a colorless solid was obtained from 
the compound (0.34 g) obtained in Example 111c) and 3-((6-chloro-2-naphthyl)sulfonyl)propanoic acid. 
NMR (CDCI3) 5: 1 .51 -1 .83 (4H, m), 2.62 (1 H, t, J = 1 1 .7), 2.80-2.95 (2H, m), 3.00 (3H, s), 3.1 8 (1 H, t, J = 1 1 .7) 3 43-3 48 
(2H, m), 3.50-3.63 (2H, m), 3.81-3.83 (2H, m), 3.96 (1H, d, J = 14.1), 4.68 (1H, d, J = 14.1), 4.80 (1H, m), 6.91 (1H s) 
7.60 (1 H, dd, J = 1 .8, 8.7), 7.88-7.95 (4H, m), 8.47 (1 H, s). ' 

Example 112 

(2S)-3-((6-Chloro-2-naphthyl)sulfonyl)-1-(4-(((2Z)-3-methyl-2-(methylimino)-2,3-dihydro-1,3-thi 
erazinyl)-1-oxopropan-2-ol 

[0640] 




1 12a) Methyl (2S)-3-[(6-chloronaphthalen-2-yl)thio]-2-hydroxypropionate 

[0641] Under argon atmosphere, a 3 M solution of ethylmagnesium bromide in diethyl ether was added dropwise to 
THF (25 mL) with ice cooling. To this solution, a solution of 6-chloronaphthalene-2-thiol (5.0 g) in THF (50 mL) was 
added dropwise at 0°C, and the mixture was mixed at room temperature for 30 minutes. To this solution, a solution of 
methyl (2R)-oxirane-2-carboxylate (2.3 mL) in THF (15 mL) was added dropwise, and the reaction solution was mixed 
at room temperature for 3 hours. To the reaction solution, an aqueous ammonium chloride solution (50 mL) was added, 
and the mixture was extracted with ethyl acetate (100 mL). The extract was washed with saturated brine, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was recrystallized from hexane/ 
ethyl acetate (3 : 1) to give the title compound (5.9 g, 77%) as colorless needle-shaped crystals 

NMR (CDCI3) 6: 3.12 (1H, d, J = 6.0), 3.35 (1H, dd, J = 14.1, 5.7), 3.48 (1H, dd, J = 14.1, 4.2), 3.58 (3H, s), 4.43-4 48 
(1H, m), 7.39-7.43 (1H, m), 7.49-7.52 (1H, m), 7.66-7.69 (2H, m), 7.76-7.77 (1H, m), 7.83-7.84 (1H, m). 

1 12b) (2S)-3-[(6-Chloronaphthalen-2-yl)thio]-2-hydroxypropionic acid 

[0642] To a suspension of methyl (2S)-3-[(6-chloronaphthalen-2-yl)thio]-2-hydroxypropionate (5.4 g) obtained in Ex- 
ample 1 12a) in ethanol (150 mL), a 8 N aqueous sodium hydroxide solution (6.8 mL) was added, and the mixture was 
mixed at room temperature for 3 hours. Ethanol was distilled off under reduced pressure, and then the precipitates were 
collected by filtration. The solid was suspended in water (100 mL), pH was adjusted to about 3 with 1 N hydrochloric 
acid, and the precipitates were then collected by filtration to give the title compound (5.0 g, 97%) as a white solid 
NMR (CD3OD) 5: 3.27 (1H, dd, J = 14.1, 6.9), 3.51 (1H, dd, J = 14.1, 4.2), 4.33 (1H, dd, J = 6.9, 4.2) 7 40-7 43 (1H 
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m), 7.51-7.54 (1H, m), 7.71-7.77 (2H, m), 7.82 (1H, s), 7.86 (1H, s). 

112c) (2S)-3-((6-Chlorck2-naphthyl^ 
1-piperazinyl)-1-oxopropan-2-ol 

[0643] To a suspension of (2S)-3-((6-chloronaphthalen-2-yl)sulfonyl)-2-hydroxypropanoic acid (0.32 g), N-((2Z)-3- 
methyl-4-(-1-piperazinylmethyl)-1 ,3-thiazol-2(3H)-ylidene)methanamine trihydrochloride (0.51 g), HOBt (0.20 g) and tri- 
ethylamine (0.63 mL) in DMF (5 mL), WSC (0.21 g) was added, and the mixture was mixed at room temperature for 22 
hours. The reaction solution was concentrated under reduced pressure. The residue was basified with an aqueous 
potassium carbonate solution, and then the mixture was extracted with ethyl acetate/THF. The extract was dried over 
anhydrous magnesium sulfate, the solvent was then distilled off, and the residue was purified with a basic silica gel 
column to give the title compound (0.12 g, 23%) as a colorless powder. 

NMR (CDCI 3 ) 8: 2.42-2.55 (4H, m), 3.01 (3H, s), 3.28 (2H, s), 3.31-3.43 (5H, m), 3.47-3.76 (4H, m), 4.97-5.03 (1H, m), 
5.77 (1H, s), 7.59 (1H, dd, J = 2.0, 9.0), 7.93-7.97 (4H, m), 8.50 (1H, s). 

Preparation Example 1 

[0644] FXa inhibitors (e.g., therapeutic agent for deep vein thrombosis, therapeutic agent for cardiogenic cerebral 
infarction, etc.) comprising the compound represented by Formula (1) in the invention or a salt thereof as an active 
ingredient can be prepared by, for example, the following formulation. 

[0645] In addition, as ingredients (additives) in addition to the active ingredients in the following formulation, the list 
of ingredients according to Japanese Pharmacopoeia, Japanese Standards for Pharmaceutical Ingredients or Standards 
for Pharmaceutical additives can be used. 

1. Capsule 

[0646] 



(1) Compound obtained in Example 12 120 mg 

(2) Lactose 210 mg 

(3) Microcrystalline cellulose 27 mg 

(4) Magnesium stearate 3 mg 

1 Capsule 360 mg 



[0647] (1 ), (2), (3) and 1 12 of (4) were mixed and then granulated. The remaining (4) was added thereto, and the whole 
mixture was encapsulated in a gelatin capsule. 

2. Capsule 

[0648] 



(1) Compound obtained in Example 83 120 mg 

(2) Lactose 210 mg 

(3) Microcrystalline cellulose 27 mg 

(4) Magnesium stearate 3 mg 

1 Capsule 360 mg 



[0649] (1 ), (2), (3) and 1/2 of (4) were mixed and then granulated. The remaining (4) was added thereto, and the whole 
mixture was encapsulated in a gelatin capsule. 

3. Tablet 

[0650] 

(1) Compound obtained in Example 12 120 mg 

(2) Lactose 174 mg 
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Table continued 

(3) Corn starch 54 m g 

(4) Microcrystalline cellulose 1 0.5 mg 

(5) Magnesium stearate 1.5 mg 

1 Tablet 360 mg 

[0651] (1), (2), (3), 2/3 of (4) and 1/2 of (5) were mixed and then granulated. The remaining (4) and (5) were added 
to the granules, and the mixture was compressed to give tablets. 

4. Tablet 



[0652] 



(1) 


Compound obtained in Example 83 


120 mg 


(2) 


Lactose 


174 mg 


(3) 


Corn starch 


54 mg 


(4) 


Microcrystalline cellulose 


10.5 mg 


(5) 


Magnesium stearate 


1.5 mg 




1 Tablet 


360 mg 



[0653] (1), (2), (3), 2/3 of (4) and 1/2 of (5) were mixed and then granulated. The remaining (4) and (5) were added 
to the granules, and the mixture was compressed to give tablets. 

Preparation Example 2 



[0654] 50 mg of the compound obtained in Example 12 was dissolved in 50 ml_ of the distilled water for injection 
according to Japanese Pharmacopoeia, and then the distilled water for injection according to Japanese Pharmacopoeia 
was added to a volume of 100 mL. The solution was filtered under the sterilized condition, and then taken out in 1 ml_- 
portions, and under sterilized condition, charged into a vial for injection. The vials were freeze-dried for sealing. 

Experimental Example 



[0655] 



(1) Inhibitory action of human activated blood coagulation factor X (FXa): 

Test method: A solution (225 p,L) of 0.05M tris-hydrochloric acid buffers (pH = 8.3) containing 0.145 M of sodium 
chloride and 2 mM of calcium chloride, a test compound dissolved in dimethyl sulfoxide (5 julL) and human FXa (10 
ixL, 0.3 unit/ml) were added to a 96-well microplate and reacted at 37°C for about 10 minutes, and then a substrate 
(10 m-L, 3 mM, S-2765) was added to be reacted at 37°C for 10 minutes. Then, after aqueous 50% acetic acid (25 
M.L) was added there to stop the reaction, the change of absorbance at 405 nm was measured by a microplatereader 
and a concentration inhibiting FXa activity by 50% (IC 50 ) was calculated. 

(2) Measurement of in vitro coagulation time 

(2-1 ) Measurement of extrinsic coagulation time (PT): 

The extrinsic coagulation time was measured with an automatic blood coagulation time measuring apparatus 
(STA compact, DIAGNOSTICA STAGO) using a PT reagent (DIAGNOSTICA STAGO). 3 pj of the drug was 
added to 97 pj of human normal plasma (fresh human plasma (FFP), SEKISUI CHEMICAL Co., Ltd ) and 
preliminarily warmed to 37°C for 4 minutes. To 50 p,! of the aforementioned plasma, 100 of a rabbit brain- 
derived tissue thromboplastin solution was added, and then the time taken to coagulation was measured. The 
drug was used after dissolving in dimethyl sulfoxide (DMSO). The concentration for doubling the coagulation 
time was calculated based on the coagulation time obtained when DMSO was added instead of the drug. 
(2-2) Measurement of intrinsic coagulation time (APTT) : 

The intrinsic coagulation time was measured with an automatic blood coagulation time measuring apparatus 
using an STA-APTT-LT (DIAGNOSTICA STAGO). 3 ijlI of the drug was added to 97 p.l of human normal plasma. 
To 50 mJ of the plasma, 50 pJ of an active partial thromboplastin solution was added, and preliminarily warmed 
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to 37°C for 4 minutes. 50 p,l of a 25 mmol/l CaCI 2 solution was added, and the time taken to coagulation was 
measured. The drug was used after dissolving in DMSO. The concentration for doubling the coagulation time 
was calculated in the same manner as in (2-1). 
(2-3) Measurement of thrombin coagulation time (TT). 

The thrombin coagulation time was measured with an automatic blood coagulation time measuring apparatus 
using a fibrinogen reagent (DIAGNOSTICA STAGO). The fibrinogen reagent (containing thrombin) was dis- 
solved in 5 mL of distilled water, and then was conditioned by diluting to 20-folds with 0.5% bovine serum 
albumin-added physiological saline. 3 jil of the drug was added to 97 (xl of human normal plasma (fresh human 
plasma (FFP), SEKISUI CHEMICAL Co., Ltd.), and was preliminarily warmed to 37°C for 3 minutes. To 50 |il 
of the above-described plasma, 100 \x\ of the thrombin solution was added, and the time taken to coagulation 
was measured. The drug was used after dissolving in DMSO. The concentration for doubling the coagulation 
time was calculated in the same manner as in (2-1). 

(3) Measurement of ex vivo coagulation time (mouse) 

(3-1) Intravenous administration: 

Male ICR mice (25 to 35 g, CREA Japan, Inc.) were used. Under pentobarbital (50 mg/kg, i.p.) anesthesia, the 
drug was administered once in a dose of 5 ml_/kg from the tail vein of each mouse. After 5 minutes of admin- 
istration, 0.8 mL of blood was collected from the abdominal aorta or heart using 1/10 of 3.8% sodium citrate 
(Citral, YAMANOUCHI PHARMACEUTICAL Co., Ltd.), and was centrifuged at 3000 rpm for 1 5 minutes to obtain 
the plasma. To 50 fxl of the plasma, 100 ixl of a rabbit brain-derived tissue thromboplastin solution was added, 
and then the time taken to coagulation was measured. The coagulation time was measured with an automatic 
blood coagulation time measuring apparatus (STA compact) using a PT reagent (DIAGNOSTICA STAGO). The 
drug was used after dissolving in a mixed solution containing dimethylacetamide, 1/10 N hydrochloric acid and 
physiological saline solution, and for the control, a mixed solution containing dimethylacetamide, 1/10 N hydro- 
chloric acid and physiological saline solution was administered instead of the drug. The drug activity was indicated 
as a ratio (%) of the coagulation time for the drug administered group to the coagulation time for the control. 
(3-2) Oral administration: 

Male ICR mice (25 to 35 g, CREA Japan, Inc.) were used. Each mouse which had fasted for over 12 hours was 
forcibly subjected to oral administration of the drug in a dose of 5 mL/kg. After 1 hour of administration, blood 
was collected from the abdominal aorta under pentobarbital (50 mg/kg, i.p.) anesthesia. The drug was used 
after suspending in a 0.5% methylcellulose solution, and for the control, a 0.5% methylcellulose solution was 
administered instead of the drug. The other conditions were provided in the same manner as in (3-1). 

(4) Measurement of in vivo antithrombotic effect 

(4-1) Rat arteriovenous shunt method: 

The rat arteriovenous shunt method was carried out according to the method of Umetsu, et al., Thromb. Hae- 
mostas., 39, 74-73 (1978). Male SD rats (200 to 350 g, CREA Japan, Inc.) were used, and under pentobarbital 
(50 mg/kg, i.p.) anesthesia, an extracorporeal circuit was established using a polyethylene tube having a silk 
thread attached, between the left jugular vein and the right jugular vein of each rat. In order to prevent blood 
coagulation, the tube was filled in advance with physiological saline containing heparin (50 U/mL). The blood 
was circulated for 15 minutes, and the wet weight of thrombi adhered to the silk thread during the circulation 
was measured. The drug was administered via oral or intravenous administration. In the case of oral adminis- 
tration, the drug was administered (2 ml_/kg) after suspending in a 0.5% methylcellulose solution, with the rat 
having fasted, and for the control, a 0.5% methylcellulose solution was administered instead of the drug. In the 
case of intravenous administration, the drug was dissolved in physiological saline and was administered in a 
dose of 1 mL/kg from the tail vein, and for the control, physiological saline was administered instead of the drug. 
The drug activity was calculated as a ratio (%) of the wet weight of thrombi in the drug administered group to 
the wet weight of thrombi in the control group. 
(4-2) Model of rat abdominal vena cava partial ligation 

Male SD rats (200 to 400 g, CREA Japan, Inc.) were used. Under pentobarbital (50 mg/kg, i.p.) anesthesia, the 
abdominal vena cava of each rat was carefully removed, and then threads were placed at the renal vein bifurcation 
of the abdominal vena cava and at a position 1 cm distal to the bifurcation, thus to ligate all of the rami present 
in between. A balloon catheter (Fogarty 2 F, BAXTER HEALTHCARE Corp.) was introduced from the left femoral 
vein, and the area in between the two threads was injured three times using the balloon expanded with 200 to 
300 mL of air. The balloon catheter was removed, the thread placed at the renal vein bifurcation was tied together 
with a 26G needle, and then the needle was removed to provide a partial ligation. After 30 minutes, another 
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thread was tied, the thrombi obtained from between the two threads were carefully isolated, and the wet weight 
of thrombi was measured with an analytical balance equipped with windshield (BP1 10S, SATORIUS AG). The 
drug was administered via oral or intravenous administration, in the same manner as in (4-1). The drug activity 
was calculated in the same manner as in (4-1). 
(4-3) Model of rat deep vein thrombosis (DVT) 

Male SD rats (200 to 350 g, CREA Japan, Inc.) were used. Under pentobarbital (50 mg/kg, Lp.) anesthesia, a 
polyethylene tube was inserted into the left femoral vein of each rat. A silk thread (length 5 cm) preliminarily 
connected to a guide wire was inserted into the polyethylene tube, and the tube was filled with physiological 
saline containing heparin (50 U/mL) in order to prevent blood coagulation. After inserting the polyethylene tube 
until the tube reached the abdominal vena cava, the silk thread was fixed in the abdominal vena cava using the 
guide wire. After 30 minutes of the fixing, heparin (200 U/kg) was intravenously administered from the tail vein. 
The rat was exsanguinated by cutting the brachial artery, and then was subjected to abdominal celiotomy to 
take out the silk thread, and the wet weight of adhered thrombi (including the weight of the silk thread) was 
measured. The drug was administered via oral or intravenous administration, in the same manner as in (4-1). 
The wet weight of thrombi only was determined from the calculation formula: (wet weight of thrombi adhered 
to the silk thread) - (wet weight measured by immersing a silk thread in the heparin-collected venous blood). 
The drug activity was calculated in the same manner as in (4-1). 

Experimental Results 

[0656] The IC 50 values determined in Experimental Example (1 ) are presented in Table 1 . It is obvious from the results 
that the compound of the invention has an excellent FXa inhibiting effect. 



[Table 1] 



Example No. 


IC 50 (nM) 


Example No. 


IC 50 (nM) 


5 


57 


12 


22 


38 


11 


44 


14 


46 


30 


58 


60 


68 


8.3 


77 


9.4 


83 


6.7 


92 


47 



Industrial Applicability 

[0657] Compound (I) of the present invention has excellent FXa inhibiting effect, and is useful as an anti-coagulant 
capable of oral uptake and having less side effect of hemorrhage. Compound (I) of the invention is advantageously used 
for the prevention and/or treatment of various diseases caused by thrombus and infarction. 



Claims 

1. A compound represented by Formula (I): 



R — X S (0)"i X 4 Y — Y' N a4— Z 1 — Z 2 -2 3 B (0 



wherein R is a cyclic hydrocarbon group which may be substituted or a heterocyclic group which may be substituted; 
X is a bond or a divalent chain hydrocarbon group which may be substituted; X' is a bond or -N(R 5 )-(wherein R 5 is 
a hydrogen atom, a hydrocarbon group which may be substituted, an esterified or amidated carboxyl group, or an 
acyl group); Y is a divalent hydrocarbon group which may be substituted; Y' is a bond or -C(=0)-; ring A is a nitrogen- 
containing heterocycle which may be substituted; Z 1 and Z 3 are each independently a bond or a divalent chain 
hydrocarbon group which may be substituted; Z 2 is a bond or-N(R 6 )- (wherein R 6 is a hydrogen atom, a hydrocarbon 
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group which may be substituted, or an acyl group); B is a group represented by the formula: 




(wherein R 1 and R 2 are each independently a hydrogen atom, a halogen atom, a hydrocarbon group which may 
be substituted, an alkoxy group which may be substituted, a carboxyl group which may be esterified or amidated, 
an acyl group, or an amino group which may be substituted; R 3 is a hydrogen atom, a hydrocarbon group which 
may be substituted, a carboxyl group which may be esterified or amidated, or an acyl group; R 4 is a hydrocarbon 
group which may be substituted; and R 2 and R 1 or R 9 , and R 3 and R 4 may be respectively bonded to each other 
to form a ring which may be substituted); R 6 and R 1 , R 2 , R 3 or R 4 may be bonded to each other to form a ring 
which may be substituted; and a is 0, 1 or 2, 
or a salt thereof. 

2. A prodrug of the compound according to claim 1 . 

3. The compound according to claim 1 , wherein R is an aryl group which may be substituted with a substituent selected 
from a halogen atom, alkyl, C 2 _ 6 alkenyl, C 2 . 6 alkynyl, amino which may be substituted, nitro, cyano, amidino 
which may be substituted, and carboxyl which may be esterified or amidated. 

4. The compound according to claim 1 , wherein R is a heterocyclic group which may be substituted with a substituent 
selected from a halogen atom, alkyl, C 2 _ 6 alkenyt, C 2 _ 6 alkynyl, amino which may be substituted, nitro, cyano, 
amidino which may be substituted, and carboxyl which may be esterified or amidated. 

5. The compound according to claim 1, wherein R is naphthyl which may be substituted with a halogen atom. 

6. The compound according to claim 1 , wherein X is a bond, X' is a bond, Y is C,_ 3 alkylene which may be substituted, 
and Y is -C(=0)-. 

7. The compound according to claim 6, wherein Y is C^_ 3 alkylene substituted with a hydroxyl group. 

8. The compound according to claim 1, wherein Z 1 and Z 2 are each a bond, and Z 3 is C A _ 3 alkylene which may be 
substituted. 

9. The compound according to claim 1, wherein ring A is a piperazine ring which may be substituted or a piperidine 
ring which may be substituted. 

10. The compound according to claim 1, wherein ring A is a ring represented by the formula: 

/ — \ 

N A' N 

\ / 

wherein ring A' may be further substituted, 
or the formula: 
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wherein ring A" may be further substituted. 

11. The compound according to claim 1, wherein R 5 is a hydrogen atom. 

12. The compound according to claim 1, wherein a is 2. 

13. A compound selected from the group consisting of N-(4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)propanoyl)-1-piperazi- 
nyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine, 4-((4-(3-((6-chloro-2-naphthyl)sulfonyl)pro- 
panoyl)-1-piperazinyl)methyl)-3-methyl-1,3-thia2ol-2(3H)-imine, N-(5-((1-(3-((6-chloro-2-naphthyl)sulfonyl)pro- 
panoyl)-4-piperidinyl)methyl)-3-methyl-1,3-thiazol-2(3H)-ylidene)-N-methylamine, 5-(1-(3-((6-chloro-2-naphthyl) 
sulfonyl)propanoyl)-4-piperidinyl)-3-methyl-1,3-thiazol-2(3H)-imine, and 2-(2-((1-(3-((6-chloro-2-naphthyl)sulfonyl) 
propanoyl)-4-piperidinyl)imino)-1,3-thiazol-3(2H)-yl)ethanol, or a salt thereof or a prodrug thereof. 

14. A compound represented by Formula (II): 



wherein P° is a hydrogen atom, or a protective group fori mi no group; and the other symbols have the same meanings 
as defined in claim 1, 
or a salt thereof. 

15. A pharmaceutical composition comprising the compound according to claim 1 or 2. 

16. The pharmaceutical composition according to claim 15, which is an anticoagulant. 

17. The pharmaceutical composition according to claim 15, which is an activated blood coagulation factor X inhibitor. 

1 8. The pharmaceutical composition according to claim 1 5, which is a medicament for preventing or treating myocardial 
infarction, cerebral infarction, deep vein thrombosis, pulmonary thromboembolism or atherosclerotic obliterans. 

19. The pharmaceutical composition according to claim 15, which is a medicament for preventing or treating economy- 
class syndrome, thromboembolism during and post operation, or the secondary onset of deep vein thrombosis. 

20. A method for inhibiting blood coagulation in a mammal, which comprises administering an effective amount of the 
compound according to claim 1 or a prodrug thereof to a mammal. 

21. The method for inhibiting an activated blood coagulation factor X in a mammal, which comprises administering an 
effective amount of the compound according to claim 1 or a prodrug thereof to a mammal. 

22. The method for preventing or treating myocardial infarction, cerebral infarction, deep vein thrombosis, pulmonary 
thromboembolism or atherosclerotic obliterans in a mammal, which comprises administering an effective amount 
of the compound according to claim 1 or a prodrug thereof to a mammal. 

23. Use of the compound according to claim 1 or a prodrug thereof, for manufacturing a medicament for inhibiting blood 
coagulation. 

24. Use of the compound according to claim 1 or a prodrug thereof, for manufacturing a medicament for inhibiting an 
activated blood coagulation factor X. 
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25. Use of the compound according to claim 1 or a prodrug thereof, for manufacturing a medicament for preventing or 
treating myocardial infarction, cerebral infarction, deep vein thrombosis, pulmonary thromboembolism or athero- 
sclerotic obliterans. 
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